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ABSTRACT 



We present results of a study to quantify the effects of dust on the derived photometric parameters of disks (old stellar disks and 
young stellar disks) and bulges: disk scale-lengths, axis-ratios, central surface-brightness, bulge effective radii and Sersic indexes. 
The changes in the derived photometric parameters from their intrinsic values (as seen in the absence of dust) were obtained by 
fitting simulated images of disks and bulges produced using radiative transfer calculations and the model of Popescu et al. (2011). 
The fits to the simulations were performed using GALFIT 3.0.2 data analysis algorithm and the fitted models were the commonly 
used infinitely thin disks described by exponential, general Sersic and de Vaucouleurs distributions. We find the young stellar disks 
to suffer the most severe variation in the photometric parameters due to dust effects. In this context we also present corrections for 
narrow line (Balmer line) images. Old stellar disks are also significantly affected by dust, in particular when fits are performed with 
exponential functions. The photometric parameters of bulges are to a lesser extent affected by dust. We also find that the variation of 
dust corrections with face-on dust opacity and inclination is similar for bulges with different intrinsic stellar emissivities (different 
Sersic index), with differences manifesting only close to edge-on orientations of the disk. Dust corrections for bulges are found to 
be insensitive to the choice of the truncation radius and ellipticity of the bulge. All corrections are listed in the Appendix and made 
available in electronic format. 

Key words, galaxies: spiral - galaxies: bulges - galaxies: photometry - galaxies: structure - ISM: dust, extinction - radiative transfer 



1. Introduction 



In recent years deep wide field spectroscopic and photometric 
surveys of galaxies (e.g. Sloan Digital Sky Survey - SDSS, York 
et al. 2000; The Galaxy and Mass Assembly - GAMA, Driver 
et al. 2011) are providing us with large statistical samples of 
galaxies for which major morphological components can be re- 
solved out to z—Q.l. This trend will continue into the future 
with the advent of VISTA/VST (Emerson & Sutherland 2010, 
Arnaboldi et al. 2012), which will provide wide-field imag- 
ing surveys with sub-arcsec resolution, and will culminate in 
the wide-field diffraction limited space-borne surveys done with 
Euclid (Laureijs et al. 2010). In parallel, automatic routines like 
GALFIT (Peng et al. 2002, Peng et al. 2010), GIM2D (Simard 
et al. 2002), BUDDA (Gadotti 2008) or MegaMorph (Bamford 
et al. 2012) have been developed to address the need of fitting 
large number of images of galaxies with ID analytic functions 
for the characterisation of the surface brightness distribution of 
their stellar components. In particular Sersic functions are the 
most common distributions that have been used to describe and 
fit the observed profiles of galaxies and their constituent morpho- 
logical components (e.g. Hoyos et al. 2011, Simard et al. 2011, 
Kelvin et al. 2012, HauBler et al. 2012). The derived Sersic in- 
dexes are then used (either by themselves or in combination with 
other photometric parameters) to classify galaxies as disk- or 
spheroid-dominated ones (e.g. Kelvin et al. 2012, Grootes et al. 
2012) or in terms of a bulge-to-disk ratio when bulge/disk de- 



composition is performed (Allen et al. 2006, Simard et al. 201 1, 
Lackner & Gunn 2012). 

One potential problem with the interpretation of the results 
of Sersic fits is that the measured Sersic parameters differ from 
the intrinsic ones (as would be derived in the absence of dust). 
This is because real galaxies, in particular spiral galaxies, con- 
tain large amounts of dust ( e.g Stickel et al. 2000, Tuffs et al. 
2002, Popescu et al. 2002, Stickel et al. 2004, Vlahakis et al. 
2005, Driver et al. 2007, Dariush et al. 2011, Rowlands et al. 
2012, Bourne et al. 2012, Dale et al. 2012, Grootes et al. 2013) 
and this dust changes their appearance from what would be pre- 
dicted to be seen in projection based on only their intrinsic stel- 
lar distributions (e.g. Tuffs et al. 2004, Mollenhoff et al. 2006, 
Gadotti et al. 2010). Determining the changes due to dust is thus 
essential when characterising and classifying galaxies based on 
their fitted Sersic indexes (Pastrav et al. 2012). In addition it is, 
for a variety of reasons, essential to quantitatively understand 
and correct for the effects of dust on all photometric parameters 
derived from Sersic fits, such as scale-lengths, effective radii, 
axis-ratios, surface-brightnesses and integrated luminosities. 

Thus, knowledge of the scale-length of disks of galaxies is 
essential in understanding how these systems were assembled 
over cosmic time. If the disks of spiral galaxies grow from the 
inside out, as predicted by semi-analytical hierarchical models 
for galaxy formation (e.g. Mo et al. 1998), one would predict 
the stellar populations to be younger and have lower metallic- 
ity in the outer disk than in the inner disk, such that local uni- 
verse galaxies should be intrinsically larger at the shorter wave- 
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lengths where light from the young stellar population is more 
prominent. For the same reason one would expect the intrin- 
sic sizes of spiral disks to be larger at the current epoch than at 
higher redshift. Observationally, such predictions can be tested 
in two ways. One way is to compare the spatial distribution 
of the constituent stellar populations at different wavelengths, 
for local universe galaxies. Another way is to look for struc- 
tural differences in galaxies observed at different cosmological 
epochs, at the same rest frame wavelength. Both methods require 
knowledge of the scale-length of disks, as measured at different 
wavelengths or at different redshifts (and therefore potentially 
for different dust opacities in disks). Since the effect of dust on 
the measured scale-lengths varies as a function of wavelength 
and disk opacity (e.g. Mollenhoff et al. 2006), it is imperative 
to quantify these effects on the derived scale-lengths. Accurate 
knowledge of the intrinsic scale-lengths of disks is also impor- 
tant when modelling the radiation fields in galaxies based on 
self-consistent calculations of the transfer of radiation in galaxy 
disks, since any scaling of solutions will depend on the surface 
area of the disk, and therefore on the square of the scale-length. 

Another photometric parameter derived from surface- 
brightness photometry is the axis-ratio of the disk, which tra- 
ditionally has been used as a proxy for estimating disk incli- 
nations (Hubble 1926). Here again it is important to quantify 
the effects of dust on the derived ratios, in particular in stud- 
ies that require precise knowledge of inclination, as for exam- 
ple in radiative transfer modelling of spiral disks. In the future 
high precision measurements of axis ratios of galaxies will be the 
main tool in quantifing the weak lensing effects in experiments 
aimed in understanding the nature of dark energy in the universe 
(Peacock 2008, Jouvel et al. 2011, Cimatti & Scaramella 2012) 
or in constraining modified gravitational theories (Martinelli et 
al. 2011). In these studies even small systematic deviations in- 
troduced by dust could prove important when estimating weak 
lensing effects. 

Surface brightness measurements are an integral part of re- 
solved studies of stellar populations, and quantitative corrections 
due to dust are required for a proper analysis which removes de- 
generacies due to dust. Studies of bulges in galaxies also require 
their effective radii and surface brightness distributions to be cor- 
rected for the effects of dust. This is because, although bulges 
themselves may be largely devoid of dust, they are seen through 
copious amounts of dust in the interstellar medium in the central 
regions of disks (Tuffs et al. 2004, Driver et al. 2007). Finally, 
measurements of scale-lengths and luminosities of narrow band 
images, like those of Balmer lines or of nebular lines, are also 
important in understanding the extent to which star-formation 
is distributed in galaxies, and again these studies will rely on 
proper corrections due to dust. 

While a long list of reasons for the importance of proper dust 
corrections on the derived photometric parameters of galaxies 
can be still continued, we should only mention one last topic, 
namely that of scaling relations in galaxies (see Graham 2011 
for a review on this topic). These relations are extremely impor- 
tant because they provide direct insights into the physical mech- 
anisms of how galaxies assembly over cosmic time. Graham & 
Worley (2008) used the radiative transfer model of Popescu et 
al. (2000) and the predictions for dust corrections for brightness 
and scale-length of disks from Mollenhoff et al. (2006) to anal- 
yse the intrinsic (dust corrected) luminosity-size and (surface- 
brightness)-size relations for discs and bulges. Recently Grootes 
et al. (2012) found a strong relation between dust opacity and 
stellar surface mass density, a relation that was derived making 
use of dust corrections (Pastrav et al. in prep.) calculated from 



simulations produced with radiative transfer models (Popescu et 
al. 201 1). The work of Graham & Worley (2008) and of Grootes 
et al. (2012) demonstrated the crucial importance of proper dust 
corrections on the analysis of scaling relations for galaxies. 

At this point one could ask the retorical question of why 
should we not try to do a proper job from the beginning, and 
fit images of galaxies with realistic surface distributions that 
already take into account the distortions due to dust. The first 
answer to this question is that no analytic functions exist to 
describe the complex modifications to surface brightness dis- 
tributions induced by dust. Nonetheless, such modified surface 
brightness distributions can be calculated using radiative transfer 
codes, and indeed such simulations already exist in the literature 
(e.g. Tuffs et al. 2004, Popescu et al. 2011) or could be poten- 
tially produced. The problem is, however, that instead of fitting 
one or two analytic functions with a few free parameters, as usu- 
ally done by the observers, one would need to find the best fit dis- 
tribution from a large data set of simulations corresponding to all 
combinations of parameters describing dust effects. When know- 
ing that even simple function fitting is computationally a difficult 
task when dealing with large samples of galaxies, it becomes 
immediately apparent that complex distribution fitting, though 
desirable, is computationally impractical. The goal of this paper 
is therefore not to provide a better description of "nature", but 
to use realistic descriptions to provide observers with a means 
of correcting their simplistic - but necessary - approach to the 
quantification of the appearance of galaxies. 

The approach of providing corrections due to dust is not new, 
and has been already used in the past to quantify these effects on 
the photometric parameters derived from surface brightnes s pho- 
tometry, especially for disks (Byun et al. 1994, Evans et al. 1994, 
Cunow 2001, Mollenhoff et al. 2006, Gadotti et al. 2010). While 
there is overall consistency in the general trends found in these 
studies, the amplitude of the effects depend on the details of the 
geometrical model and/or of the optical properties of the grains 
used in the radiative transfer simulations, and, to some extent, on 
the fitting algorithm used to compare these simulations with the 
commonly used analytic functions. In some cases simplifying 
assumptions in the calculations of simulations can also account 
for differences in results (e.g. ignoring scattered light; Evans et 
al. 1994). 

This paper follows-on from our previous study from 
Moll enhoff et al. (20 06) where we quantified the effects of dust 
on the derived photometric parameters of disks only, seen at low 
to intermediate inclinations. In keeping with our previous ap- 
proach we used simulations based on a model that can simul- 
taneously account for both dust-attenuation in the UV/optical 
range and dust emission in the Mid-infrared (MIR)/Far-infrared 
(FIR)/sub-mm range. Most of the simulations come from the li- 
brary of Popescu et al. (201 1), while additional simulations have 
been created for the purpose of this paper. In particular in this 
paper we quantify the effects of dust on all morphological com- 
ponents of spirals, including bulges of different Sersic indexes 
and young stellar disks seen in the ultraviolet. We also consider 
corrections for photometric parameters on narrow-line imaging. 
Another goal of this paper is to quantify the effects of dust when 
fits are done with general Sersic functions with variable Sersic 
indexes, even for cases of exponential disks, since, as we will 
show in this paper, dust can even alter the type of function (the 
Sersic index) that provides the best fits to dust-attenuated im- 
ages. In addition we disentangle in this paper dust effects from 
projection effects of the combined radial and vertical distribu- 
tion of stellar emissivity, and give detailed corrections for both 
effects, to be used individually or in conjuction, as may better 
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serve the purpose of observers. In this paper we provide a com- 
prehensive data set of corrections that cover the whole parameter 
space in dust opacity, inclination and wavelength for all mor- 
phological components in spiral disks. All the corrections are 
made publically available at the CDS database. These correc- 
tions describe the effect of dust on each morphological compo- 
nent taken individually, as seen through a common distribution 
of dust. When more morphological components need to be de- 
composed, dust may introduce an extra effect on the decompo- 
sition itself. We do not attempt to describe this latter effect here. 
The effect of dust on bulge-disk decomposition has been previ- 
ously discussed by Gado tti et al. (2010)| and will be the object of 
a future study (Pastrav et al. in prep). 

This paper is organized as follows. In Sect. 2, we briefly de- 
scribe the stellar emissivity and dust distributions used in the 
simulations. The method and general approach used to fit the 
simulated images and to derive the apparent photometric param- 
eters is explained in Sect. 3, while the technical details of the 
whole fitting process are presented in Sect. 4. The projection ef- 
fects are presented and discussed in Sect. 5, while in Sect. 6 we 
show and comment on the results for dust effects on the derived 
photometric parameters, for each morphological component. In 
Sect. 7, we discuss the effect on the dust and projection cor- 
rections of changing some of the geometrical parameters of our 
model. In Sect. 8 we compare the predictions of our model with 
recent observational data coming from the GAMA survey and in 
Sect. 9 we summarize the results and present our conclusions. 

2. The simulated images 

Since the philosophy of this paper is to provide corrections to ob- 
servers, our approach is to follow as closely as possible the pro- 
cedures and algorithms observers use to perform surface bright- 
ness photometry of real images of galaxies. It is just that in- 
stead of using observations of galaxies we use simulations for 
which the input parameters describing the distributions of stellar 
emissivity and dust are known. By comparing the input values 
of the parameters describing the simulations with the values of 
the measured parameters describing simplified distributions, as 
used by the observers, we can then quantify the degree to which 
observers underestimate or overestimate the intrinsic parameters 
of galaxies, under the assumption that the simulations are a good 
representation of observed galaxies. 

Our simulations were produced as part of the large li- 
brary of dust and PAH emission SEDs and correspond- 
ing dust attenuations presented in Popescu et al. (2011). 
The details of these calculations are described in length in 
Popescu et al. (2011). Here we only briefly mention their 
main characteristics. All the simulations were calculated us- 
ing a modified version of the ray-tracing radiative trans- 
fer code of Kylafis & Bahcall (1987) which include a full 



treatment of anisotropic scattering, and the dust model from 
Weingartner & Draine (2001) and Draine & Li (2007). incorpo- 
rating a mixture of silicates, graphites and PAH molecules. 

The simulations were produced separately for old stellar 
disks, bulges and young stellar disks, all seen through a common 
distribution of dust. The geometrical model of Popescu et al. 
(201 1) consists of both a large scale distribution of diffuse dust 
and stars, as well as a clumpy component physically associated 
with the star forming complexes. For the purpose of this study 
only the large scale distribution of diffuse dust is considered, as 
it is this that affects the large-scale distribution of UV/optical 
light determining the values of parameters typically used in fit- 
ting surface-brightness distribution (as listed in Sects. [3]and|4|. 



The intrinsic volume stellar distributions were described by 
exponential functions in both radial and vertical direction for 
the disks and by deprojected de Vaucouleurs functions for the 
bulges. The corresponding dust distributions were described by 
double (radial and vertical) exponential functions for the two 
dust disks of the model. The length parameters of the model de- 
scribing the volume emissivity for stars and dust: scale-lengths, 
scale-heights, effective radii, are listed in Table 1 in Tuffs et al. 
(2004). The relevant information for this work is that the old 
stellar disk component has a scale-length that decreases with in- 
creasing optic al/NIR wavelength, as given in Table 2 in Tuffs 
et al. (2004), while the scale-height remains constant over this 
wavelength range. Similarly, the effective radius of the bulge 
does not vary with optical/NIR wavelength. The bulge is an 
oblate ellipsoid with an axial ratio (thickness) of 0.6. For the 
purpose of testing the effects of changing the ellipticity of the 
bulge on the derived corrections, we also produced a few simu- 
lations for spherical bulges. The young stellar disk has a much 
smaller scaleheight than the older stellar disk (by a factor of 
4.6), while its scalelength is constant over wavelength and is 
equal to that of the old stellar disk in the B band. The scale- 
length of the dust disk associated with the old stellar population 
is larger (by a factor of 1 .4) than that of the corresponding stellar 
disk, while its scaleheight is smaller (by a factor of 1.5) than the 
scaleheight of the old stellar disk. By contrast, the young stellar 
disk spatially coincides with its associated dust disk (same scale- 
heights and lengths). The physical interpretation of this model 
and the way some of the geometrical parameters have been em- 
pirically constrained from data are also described in length in 
Tuffs et al. (2004) and Popescu et al. (201 1). A schematic repre- 
sentation of the geometrical model can be found in Fig. 1 from 
|Popescu etal. (201 1)| 

Apart from these already existing simulations additional 
ones have been produced for the purpose of this study. These are 
simulations of bulges corresponding to general Sersic functions 
with various Sersic indexes. Since there is no exact analytical 
deprojection of Sersic functions, the simulations were created 
with volume emissivities that, for the case of untruncated dis- 
tributions, will reproduce Sersic distributions of various Sersic 
indexes. 

All the simulated images have 34.54 pc/pixel. The disks were 
produced with a truncation radius at 5 exponential scalelength of 
the volume stellar emissivity. For bulges we produced two sets 
of simulations, with truncations at 3 and 10 effective radii, re- 
spectively. The truncation at 3R e ^ was chosen as this avoids the 
problem of having a disk-bulge system dominated by the bulge 
light at high galactocentric radii for large values of the Sersic 
index. The truncation at \QR e ^ is essentially representative of a 
bulge with no truncation at all, since at this galactocentric radius 
almost all the light inside the profile has been accounted for. 

Here we note that the simulations for old stellar disks pre- 
sented in this paper slightly differ from the disk simulations from 
our previous study in Mollenhoff et al. (2006). This is due to the 
updates in the dust model used in Popescu et al. (2011), which 
included the incorporation of PAH molecules. Thus, though both 
the old dust model (from Popescu et al. 2000, as used in the sim- 
ulations from Mollenhoff et al. 2006) and the new one can si- 
multaneously account for the extinction and emission properties 
of the diffuse dust in the Milky Way, the relative contribution of 
scattering and absorption to the total extinction differ in the two 
models. This produces some small differences in the simulations. 

The simulations used in this paper span the whole param- 
eter space of the model of Popescu et al (2011). Thus simu- 
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lations were produced for 7 values of central face-on B band 
optical depth r B , 21 values for the disk inclination, 5 standard 
optical/NIR bands B,V,I,J,K (for disk, thin disk and bulge) and 9 
FUV to NUV wavebands (for thin disk, corresponding to wave- 
lengths of 912 A, 1350 A, 1500 A, 1650 A, 2000 A, 2200 A, 
2500 A, 2800 A and 3650 A). The values of the dust opacity 
cover a wide range, from almost dustless to extremely optically 
thick cases, T f B = 0.1,0.3,0.5, 1.0,2.0,4.0,8.0. The inclination 
values were chosen in such a way that Acos(/) = 0.05, with 
1 - cos(/) e [0, 1], resulting in 21 values. For each case corre- 
sponding dustless simulations were produced to provide the ref- 
erence point for quantifying the effects of dust and to also assess 
projection effects of the stellar distributions (see Sect. [3}- 

3. The method and general approach 

Following the approach taken by observers on real images, all 
the simulated images were fitted with infinitely thin disks de- 
scribed by exponential (Eq.[TJ, Seisic (Eq.|2]i, orde Vaucouleurs 
(Eq.[3|) distributions: 



with 



S(r) = S exp( ) 



S(r) = S exp[-K„(-) l/n ] 



S(r) = So exp[-K 4 (-) 1/4 ] 

r„ 



(1) 



(2) 



(3) 



where So is the central surface brightness of the infinitely thin 
disk, r s and r e is the scale-length and effective radiufl of the 
infinitely thin disk respectively, n is the Sersic index, while k„ is 
a variable, coupled with n (e.g. Ciotti & Bertin 1999, Graham & 
Driver 2005). 

From the formulation of the fitting functions it is clear that, 
even in the absence of dust, these simple distributions would dif- 
fer from those of real galaxies due to the fact that they describe 
infinitely thin disks, while disks and bulges have a thickness. 
This means that in real life there would be an additional vertical 
distribution of stars superimposed on the corresponding radial 
distribution. This would produce isophotal shapes which are dif- 
ferent from those predicted by an infinitely thin disk. We call 
these effects projection effects. 

The approach adopted in this paper is to separate projection 
effects from dust effects. Thus, we first derive the projection ef- 
fects, by calculating the change between the intrinsic parameters 
of the volume stellar emissivity and those measured on dustless 
images. Subsequently, we derive the dust effects by calculating 
the change between the parameters measured on dustless and 
dusty images, respectively, for the same inclination and wave- 
length. So the total change in parameter values between the mea- 
sured ones on dusty images and the corresponding parameters 
of the volume stellar emissivity can be written as a chain of cor- 
rections. In the case that the parameter is either the exponential 
scale-length R or the Sersic effective radius R e M of the surface- 
brightness distribution of the measured object, then the total cor- 
rection can be written as 



corr(A) = corr proj (A) * corr dus, (A) 



such that half of the total flux is within r. 



(4) 



jdust 



(A) = 



A; 



(5) 



(6) 



where A is either R or R e M , Aq is the corresponding parameter 
describing the volume stellar emissivity (which we call "intrin- 
sic parameter of the volume stellar emissivity"), A[ is the corre- 
sponding fitted parameter of the dustless simulated image (which 
we simply call "intrinsic " parameter), and A app is the fitted pa- 
rameter of the dust attenuated simulated image (which we call 
"apparent" parameter). 

Eqs. 1415 1 and 151 also apply for the fitted axis-ratio Q, except 
that the meaning of the quantities defining corr pr ° ! in Eq.|5]are 
different, since, as we will see later, it only makes sense to ex- 
press corrections with respect to an infinitely thin disk case. 

In the case that the fitted parameter is the Sersic index n sers 
the corrections are additive, since they are expressed as differ- 
ences instead of ratios. The corresponding formulas for them 
become: 



corr(B) = corr proj (B) + corr dus! (B) 
with 

corr proj (B) = B, - B 

dust 



(7) 

(8) 
(9) 



corr a " s '(B) = B app - B, 

Eqs. [7][8] and [9] also apply for the fitted parameter surface- 
brightness, except that the term corr pr ° ! in Eq. [8] is again not 
taken with respect to the volume stellar emissivity. This is be- 
cause surface-brightness is by definition a projected quantity 
(describing a surface). We define this correction with respect to 
the simulated image without dust. 

One advantage of separating projection from dust effects is 
that this provides observers with a larger flexibility in using 
these corrections, according to different needs. In some cases ob- 
servers may be only interested in the pure dust effects {corr^" 8 '), 
in other cases the interest may be in deriving the intrinsic param- 
eters of the volume stellar emissivity (e.g. corr^ 1 "" * corr pro1 ). 

Another advantage of this approach is that it provides a more 
robust quantification of the dust effects. As we will show in this 
paper, the term related to projection effects corr pr "' is affected 
by variations in the geometrical parameters of the volume stellar 
emissivity, including the truncation radius, while the term re- 
lated to dust effects corr dust is relatively insensitive to such fac- 
tors. This of course is true as long as both terms are derived on 
simulations produced with the same geometrical parameters: e.g. 
truncation radius. 

Finally, the approach of chain corrections allows further cor- 
rections to be added to the formula, if more complex cases are to 
be considered. The best example of the generalisation of this for- 
mula is for multicomponent fits. Thus, when bulge-disk decom- 
position is to be performed, an additional correction would need 
to be calculated. This is the correction between the fitted param- 
eters obtained from bulge-disk decomposition in the presence of 
dust, and the fitted parameters of the same bulge and disk, if they 
were to be observed alone through the same distribution of dust. 
If we were to use the example from Eq.|4]and Eq.|7] the generali- 
sation of these formulas for the case of bulge/disk decomposition 
is: 
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corr{A) = corr proj (A) * corr dust (A) * corr B/D (A) (10) 



corr(B) = corr proj (B) + corr d " s '(B) + corr B/D (B) (11) 
where the additional terms are 

A B/D 

corr B ' D (A) = (12) 

corr B l D {B) = B B J p D p - B app (13) 

The additional term corr B ^ D will be quantified in a separate 
paper (Pastrav et al. in prep) for all photometric parameters, and 
will be related to the effects described here through equations 

likeEqs.QIilandQI] 

All corrections are presented in terms of polynomial fits. 
Most of the fits are of the form: 

N 

corr(x) = V atx* for < x < 0.95 (14) 

k=0 

where x = 1 — cos(/) and N has a maximum value of 5. In the 
case of the axis-ratio of disks Q, a combination of a polynomial 
and a constant was neccesary, according to different ranges in 
inclination (see Sects. l5TT1 and l6.U . 

4. The fitting procedure 

For the fitting routine we used the commonly used GALFIT (ver- 
sion 3.0.2) data analysis algorithm (Peng et al. 2002, Peng et al. 
2010). GALFIT uses a non-linear least squares fitting, based on 
the Levenberg-Marquardt algorithm. Through this, the goodness 
of the fit is checked by computing the x 1 between the simulated 
image (in the case of observations, the real galaxy image) and 
the model image (created by GALFIT, to fit the galaxy image). 
This is an iterative process, and the free parameters correspond- 
ing to each component are adjusted after each interation in order 
to minimimise the normalized (reduced) value of^- 2 (x 2 /Ndof, 
with AfooF=number of pixels-number of free parameters, being 
the number of degrees of freedom). 

Since in our simulated images we do not have noise, we 
use as input to GALFIT a "sigma" image (error/weight image) 
which is constant for all pixels, except for points outside the 
physical extent of our simulated images. The latter were set to a 
very high number, to act as a mask. This was necessary since our 
simulations are truncated in their volume stellar and dust emis- 
sivities while the fitting functions extend to infinity. We did not 
try to use the truncation functions from GALFIT, as this would 
only work properly for truncations done on surface stellar bright- 
nesses. The simulated images have no background (by construc- 
tion, unlike real images); this is why the sky value was set to zero 
during the fitting procedure, for all morphological components. 

To fit the simulated images we used the exponential ("ex- 
pdisk"), the Seisic ("sersic") and the de Vaucouleurs ("devauc") 
functions, as available in GALFIT. As explained in Sect. [3] these 
functions represent the distribution of an infinitely thin disk, and 
their mathematical description is given by Eqs.Q][2]and[3] 



Since our simulations were produced with high resolution 
and were not convolved with any instrumental PSF, during the 
fitting procedure there was no need to use the PSF component 
available in GALFIT. It should however be noted that for lower 
resolution observations, where deconvolution from PSF is essen- 
tial, an extra correction needs to be added to the corrections pre- 
sented here. This is because the deconvolution itself is affected 
by dust. This effect will be analysed in future papers. Here we 
only note that such a correction, when available, could be simply 
added in our formulation of chain corrections. Eq. |4]and|7]would 
then become: 



corr(A) = corr proj (A) * corr dus '(A) * corr PSF (A) (15) 



corr(B) = corr proj (B) + corr dus '(B) + corr PSF (B) (16) 
where the additional terms are 



APSF 

corr PSF (A) = (17) 



corr PSF (B) = B™/ - B app (18) 

The terms A p pp or B p pp represent the measured values of 
the photometric parameters A or B, which would be derived from 
fits done on dust-attenuated simulations convolved with PSFs. In 
this case the corrections will be a function of resolution. 

Coming back to our fully sampled simulations, for the mea- 
surements presented in this paper the free parameters of the fit 
are: the X and Y coordinates of the centre of the galaxy in pixels, 
the integrated magnitude of the image, the scale-length R (for ex- 
ponential)/ effective radius R e ^ (for Sersic and de Vaucouleurs 
functions), axis-ratios Q, Sersic index n sers (for Sersic function) 
and position angle. The axis-ratio Q is defined as the ratio be- 
tween the semi-minor and semi-major axis of the projected im- 
age. The position angle is the angle between the semi-major axis 
and the Y axis and it increases in counter clock-wise direction. 
For all our simulated images, the position angle was fixed to -90 
(semi-major axis perpendicular on Y axis). 

5. Projection effects 

The main goal of this work, that of quantifying the changes due 
to dust on the derived photometric parameters of the main mor- 
phological components of spiral galaxies, is achievable due to 
the fact that, as mentioned before, the intrinsic parameters of the 
volume stellar emissivity are known, since they are input in the 
simulations. However, even in the absence of dust, the derived 
photometric parameters of the images measured from fitting in- 
finitely thin disk distributions would differ from the intrinsic pa- 
rameters of the volume stellar emissivity due to the thickness of 
real galaxies, which we call projection effects. Quantifying pro- 
jection effects allows us to derive the change between the intrin- 
sic parameters of the volume stellar emissivity and those mea- 
sured on non-dusty images, which, subsequently, can be used to 
measure the changes between the parameters of the dustless and 
dusty images, respectively. 
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Fig. 1. Major and minor axis disk profiles (upper and middle rows) showing the deviations from pure exponentials due to pro- 
jection effects. Solid upper curves are for B band dust-free images, dashed curves are for corresponding exponential fits, while 
absolute residuals {simulation - fit) are represented by solid lower curves. The fits were done by fixing the position of the intensity 
peak of the fitted image to the geometrical center of the map, which, in this case, corresponds to the intensity peak in the simulated 
image. The cuts were taken parallel and perpendicular to the major axis of the disk images, through their geometrical centers, at 
inclinations 1 - cos(/) = 0.3,0.7,0.9 (i = 46°, 73°, 84°). Lower row: Corresponding relative residuals ( )' a *- ^ e same 

inclinations as the profiles. The red lines show radial and vertical cuts through the geometrical centre of each image. 



5.1. The Disk 

Disks are fairly thin objects; their vertical extent is significantly 
smaller than their radial extent (by a factor of 10 or so in our 
model; Tuffs et al. 2004). This means that projection effects will 
only start to be visible close to edge-on orientations, when the 
vertical distribution of stars becomes apparent. 

5.1 .1 . Exponential fits to the disk 

To quantify the projection effects we first fitted the dustless sim- 
ulated images with an infinitely thin exponential disk, as avail- 
able in GALFIT. To observe the accuracy of the fits, we analysed 
both the profiles and the relative residual maps, between the sim- 
ulated and the fitted images. In the upper and middle rows of 



Fig. Q] we present the major and minor axis profiles for the B 
band images, for three orientations of the disk. At lower incli- 
nations the exponential fits are a good representation of the pro- 
files, while at higher inclinations deviations from a pure expo- 
nential start to appear due to above mentioned projection effects. 
In particular, these deviations can be seen in the central part of 
the disks - the flattening of the simulated profiles. At higher in- 
clinations, projection effects produce deviations from a pure ex- 
ponential also at intermediate radii, with stronger effects in the 
minor axis direction. For example, at an inclination of 84°, Fig.Q] 
(lower row, right panel) shows a deviation of up to 15% in the 
minor axis direction (the yellow wings; see also the correspond- 
ing double peak in the minor axis profile residuals in Fig. [1] sec- 
ond row). The black area that surrounds the disk, corresponding 
to very large relative residuals, appears because the simulated 
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Fig. 2. Projection effects corr pro1 on the derived B band photometric parameters of disks fitted with exponential fuctions (black) 
and with Sersic functions (red) : scale-lengths, axis-ratios and central surface brightnesses. The symbols represent the measurements 
while the solid line are polynomial fits to the measurements. The plots represent the inclination dependence of: left - the ratio between 
the intrinsic scale-lengths, R„ and the intrinsic (radial) scale-length of the volume stellar emissivity, R$\ middle - the ratio between 
the intrinsic axis-ratio, Q/, and the axis-ratio of an infinitely thin disk, go; with dashed line we overplotted the analytic formula 
from Driver et al. 2007, which is a modification of the Hubble formula from Hubble 1926, to take into acount the thickness of the 
disk; right - the ratio between the central surface brightness of the fitted images and of the coresponding simulated images, ASBo, 
expressed in magnitudes. In the case of a Sersic fit, R, (left panel) is the equivalent intrinsic scale-length, calculated from the derived 
intrinsic Sersic effective radius, R e /^, using the relation B*, = 1.6787?,- (which is an exact transformation only for n sers — 1). 



images are truncated, while the exponential fitted images extend 
to infinity (as explained in Sect. [4] we did not attempt to use the 
truncation features of GALFIT). 

To understand the cause of all these deviations we need to 
remember that what we try to do is to fit the projection of two 
exponential distributions (radial and vertical) with one single ex- 
ponential, which will inevitably result in an imperfect fit. As 
long as the vertical extent of the disk will project within the 
predicted elliptical shape of the infinitively thin disk, meaning 
as long as the axis ratios of the measured isophotes will corre- 
spond to the predicted cos(;) inclination of the infinitly thin disk, 
the projected stellar distribution will be dominated by the radial 
exponential distribution of the disk, and the fit will accurately 
reproduce this radial distribution. At higher inclinations the ver- 
tical extent of the disk will increase the measured axis ratio of 
the projected elliptical isophotes (from the predicted cos(;) ra- 
tio). This means that the measured axis ratio will not be a good 
representation of the inclination of the disk. This also means that 
the fit with an infinitely thin exponential disk will try to account 
for the extra thickness of the measured elliptical isophotes by 
trying to force a solution with a larger scale-length. This will 
produce the deviations from a pure exponential seen in the plots 
and will systematically overestimate the radial scale-length of 
the disk and underestimate the inclination of the disk on the ba- 
sis of an infinitely thin disk approximation only. 

The results on this analysis allows us to derive projection 
effects corr pr °j on stellar disks using Eq. [5] for the exponen- 
tial scale-length and axis-ratio and Eq. [8] for the central surface 
brightness. The inclination dependence of these corrections are 
shown in Fig. [2] As explained above, the disk scale-length is 
relatively insensitive to projection effects at low to intermedi- 
ate inclinations (left panel, Fig. [2j, while close to edge-on ori- 
entations it increases with inclination with respect to the radial 
scale-length of the volume stellar emissivity. We note here that 
the amplitude of these results slightly varies with the wavelength 
at which the measurements are taken. This happens because the 
simulations originate from a volume stellar emissivity having a 
varying radial scale-length with wavelength (for a fixed scale- 
height), as prescribed in the model of Popescu et al. (201 1) Here 
we only show the results for the B band, as the overall trend 



in the variation of the derived scale-lengths with inclination is 
the same for all wavebands. The results for all wavebands are 
given in the form of polynomial fits (Eq. [T3t . and are listed in 
Table |A~T1 

The deviation of the derived disk axis-ratios from the cor- 
responding axis-ratio of an infinitely thin exponential disk 
{corr pr °j{Q)) is plotted in the middle panel of Fig. [2] as a func- 
tion of inclination. As expected, at low inclination the thin disk 
approximation works very well, while at high inclination the ver- 
tical distribution of stars introduces an extra thickness, which 
cannot be taken into account by the infinitely thin approxima- 
tion. To account for the steep increase in the measured axis ratio 
with respect to that of an infinitely thin disk, at high inclination, 
we had to fit the measurements with a combination of a 5th order 
polynomial and a constant, of the form: 



corr(x) 



Y a k x k for < x < 0.90 
b for x = 0.95 



(19) 



where x — 1 - cos(/). The coefficients of these polynomial fits 
are listed in Table^S] for the B,V,I,J,K bands. 

Here we also checked that the analytical formula used in 
IDriveret al. (2007)1 

to account for the finite thickness of the 
disk is a good representation of the dependence of the measured 
axis ratios on inclination (see overplotted dashed line in Fig. [2] 
middle). 

Finally, we looked at the distortions introduced by the pro- 
jection effects on the derived central surface brightness ratios 
(corr pr "j(SB)). Here we considered two measurements. The first 
one is the measurement for the central pixel, where we calcu- 
lated the ratio between the central surface brightness for the fit- 
ted dustless images of the old stellar disk and the central surface 
brightness for the corresponding simulated images, ASBo (Fig. [2] 
right). The ratios are expressed in magnitudes. A second mea- 
surement is to consider an average of the surface brightness over 



2 Qf = cos 2 (i) + q 2 (\ - cos 2 (0), with q being the ratio between the 
intrinsic scale-height and scale-length of the volume stellar emissivity 
of the disk, having different values for each optical band 
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Fig. 3. Major and minor axis disk profiles (upper and middle rows) showing the deviations from Sersic functions due to projection 
effects. Solid upper curves are for B band dust-free images, dashed curves are for corresponding variable-index Sersic fits, while 
absolute residuals (simulation - fit) are represented by solid lower curves. The fits were done by fixing the position of the intensity 
peak of the fitted image to the geometrical center of the map. The cuts were taken parallel and perpendicular to the major axis of 
the dustless disk images, through their geometrical centers, at inclinations 1 - cos(/) = 0.3, 0.7, 0.9 (i = 46°, 73°, 84°). Lower row: 
Corresponding relative residuals ( ■"'"" / ""°" J" \ a t the same inclinations as the profiles. The red lines show radial and vertical cuts 

r a \ simulation ' r 

through the geometrical centre of each image. 



an elliptical aperture. This second measurement is necessary as 
a reference for measurements of surface brightness in simula- 
tions that include dust. As we will see in Sect.|6l dust introduces 
asymmetries in the surface-brightness distribution, therefore it 
only make sense to take an average measurement in the central 
region. Furthermore, in real observations central regions may be 
affected by resolution effects, which result in essentially an aver- 
aging of the signal. For this reason we define the average central 
surface brightness ratio, as ASBq = -2.5log(Fj/F s ): the ratio of 
the average central surface brightness (F,) of the fitted dustless 
disk images, and the average central surface brightness of the 
simulated dustless disk images (F s ). Both F, and F s were cal- 
culated as an average over an elliptical aperture centred on the 
position of the geometrical centre of the simulated image, with 
a semi-major axis of /?;/10 and an axis-ratio of In this case 



the geometrical centre coincides with the coordinates of the in- 
tensity peak of the fitted image and of the simulated image. 



As expected for the dustless case, the trends in the correc- 
tions for the central pixel ASB are the same as for the average 
ASB. These corrections are tabulated in Table IA.U in form of 
polynomial fits (EqfT4li. Overall, the distortions in the surface 
brightness due to projection effects are negligible at face-on ori- 
entation and increase with inclination, producing up to 0.5 mag. 
difference for an edge-on galaxy. As already noted from Fig. [T] 
the derived surface brightness from the exponential fit is always 
brighter than the corresponding one in the simulated images, due 
to the flattening of their brightnesses in the central regions. 
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5.1 .2. Sersic fits to the disk 

To quantify the deviation of the simulated images from pure ex- 
ponentials we also fitted these images with a variable-index gen- 
eral Sersic function, in order to see if a better fit to the images 
can be obtained. We followed the same approach as in the pre- 
vious case, plotting major and minor axis profiles (Fig. [3] upper 
and middle rows) and generating relative residual maps (lower 
row, same figure) for various inclinations. 

Overall the variable-index Sersic functions provide better fits 
to the simulated images at higher inclinations than pure expo- 
nentials. Thus, the reduced-^- 2 shows a 63% decrease at an incli- 
nation of 73° and a 73% decrease at an inclination of 84°. This 
is a significant improvement in the goodness of the fit for the in- 
clinations where projection effects play a role. In particular, one 
can see from the profiles in Fig.|3]that GALFIT tries to mimick 
the departure from exponentiality in the centre of the disks by fit- 
ting the simulated images with a Sersic index lower than 1 . This 
can also be seen from Fig. |4] where we plotted the inclination 
dependence of the derived Sersic index of the fitted disk images. 
At high inclinations, the best fits correspond to output values for 
the Sersic indexes as low as 0.8. 

As expected, at lower inclinations Sersic fits recover the re- 
sults from pure exponentials, since no projection effects are man- 
ifested by face-on disks. Thus, the reduced-^ 2 is similar for ex- 
ponential and Sersic fits. For example the reduced-^ 2 shows a 
0.0004% decrease at an inclination of 46°. Similarly, the fitted 
Sersic index is 1 (exponential) for face-on disks. 
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Fig. 4. The inclination dependence of the Sersic index n s f rs for 
the dustless images (triangles) of the disk in the B band, for the 
case that the images are fitted with a general Sersic function 
having n s . ers as a free parameter. The solid line shows the poly- 
nomial fit to the measurements. 

We fitted the variation of n s . ers index with inclination using a 
4th order polynomial (Eq. [14}. The fit for the B band is shown 
by the solid line in Fig. [4] while the coefficients of the fits in 
all wavebands are listed in Table lA.3l By applying Eq.[8]for the 
specific case of the Sersic index, we define the departure from 
exponentiality due to projection effects, 

An ; = n i — n Q (20) 

where n^ rs is the Sersic index of the volume stellar emissivity 
(for disks nl ers = 1; exponential). From the definition, it follows 
that An s i ers varies with inclination from to up to -0.2. Though 
Sersic functions provide better fits to the disk images, in partic- 
ular in the centre and at intermediate distances from the centre, 
they are poorer fits to the outer disks, where relative residuals 



can be high (e.g. 35-40% at 84°; see Fig. [3j. The reason for this 
is that the surface brightness distribution in the outer parts is 
still decreasing according to an exponential distribution, while 
the fitted distribution - described by a Sersic index less than 
1.0 (mainly determined by the brightest pixels in the centre) is 
falling faster at large radii, thus underpredicting the luminosity 
profiles in the outer parts. However, outer disks of galaxies are in 
real life subject to additional truncation/anti-truncation effects, 
and may in any case require additional components to be fitted. 
We therefore conclude that variable index Sersic functions are 
better representations of the disk images corresponding to pure 
exponential distributions of the volume stellar emissivity. 

The resulting variation of the derived Sersic effective radius 
B?/f is compared with the corresponding derived exponential 
scale-length (from an exponential fit) by using the linear trans- 
formation R e ^ = 1.678/?, (which is exact only for n sers = 1.0) 
and by overplotting the variation of the equivalent intrinsic scale- 
length Rj in Fig. [2] with a red line (left panel). One can see an 
opposite trend in the two variations. At face-on inclinations both 
the exponential and the Sersic fit are identical (n sers = 1.0). As 
the inclination increases the equivalent scale-length of the Sersic 
fit decreases with respect to the radial scale-length of the volume 
stellar emissivity (while the intrinsic exponential scale-length in- 
creases). This is due to the decrease in the fitted Sersic index with 
increasing inclination, resulting in an equivalent scale-length 
which is decreasingly smaller and smaller from the R e ^J 1.678 
transformation. The results of the polynomial fits (Eq. Il4l to the 
corr pro i(R e ff) for all wavebands are listed in Table IA.31 

Though the derived effective radius shows a different be- 
haviour with inclination with respect to the exponential fit, the 
variation in axis ratios seems to be insensitive to whether the 
fit is done with an exponential or with a variable-index Sersic 
function (see Fig. [2] middle panel). In other words the axis ra- 
tio seems to be a more robust quantity against projection effects. 
Irrespectively of the fitting function, the variation with inclina- 
tion of Qi only shows the departure from an infinitively thin disk 
variation, due to the vertical distribution of stars. The corr pro '{Q) 
for the Sersic fits are thus the same as for the exponential fits and 
the coefficients of the polynomial fits (Eq.[T9ll for all wavebands 
can be found in Table I A. 2"! 

Finally, the departure of the fitted central surface brightness 
from that of the simulated images is minimal in comparison with 
the exponential fit case (see right hand panel in Fig. O, another 
proof that Sersic fits are better representations of images cor- 
responding to exponential distributions of volume stellar emis- 
sivity, especially in the central regions of the disks. The slight 
overestimation of the central surface brightnesses in the fit as 
compared to that of the simulations for the high inclinations can 
be also seen in the radial profiles from Fig. [3] The overall depar- 
ture of the fit from the simulation is +0. 1 mag, as compared to 
the 0.5 mag departure in the exponential fit. The coefficients of 
the polynomial fits (EqlT4t to corr pr °j(ASB) for all wavebands 
are listed in Table lA.3l 

5.2. The Thin Disk 

For the thin disk (young stellar disk), the projection effects are 
insignificant even at very high inclinations. This is due to the dif- 
ferent geometry of the young stellar disk, with the ratio between 
the scale-height and the scale-length of the thin disk being very 
small (by a factor 60 or so in our model; Tuffs et al. 2004). In 
other words the approximation of the infinite thin disk is a very 
good one for this stellar component. 



9 



Bogdan A. Pastrav et al.: The effects of dust on the derived photometric parameters of disks and bulges in spiral galaxies 





0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 

1 -cos(i) 1 -cos(i) 1 -cos(i) 1 -cos(i) 

Fig. 5. The derived Sersic index nj ers of the dust free images of the bulge, for bulges produced with volume stellar emissivities 
described by (deprojected) Sersic functions having different Sersic indexes. The symbols represent the measurements while the 
solid line are polynomial fits to the measurements. From left to right, the plots correspond to the bulge Sersic index values nZ ers = 
1 .0, 2.0, 4.0, 8.0. The black curves correspond to bulges truncated at 3 effective radii while the red curves are for bulges truncated at 
10 effective radii. 
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Fig. 6. Projection effects corr prc > on the derived effective radius of the bulge. The symbols represent the measurements while the 
solid line are polynomial fits to the measurements. The plots represent the ratio between the intrinsic Sersic effective radii, R., and 

the corresponding volume stellar emissivity, {. From left to right, the plots correspond to bulges with volume stellar emissivity 
described by (deprojected) Sersic functions having Sersic index values nZ ers = 1.0,2.0,4.0,8.0. The black curves correspond to 

bulges truncated at 3 R e ^ while the red curves are for bulges truncated at 10 R^ . 



5.3. The Bulge 

The problem of projection effects on bulges is very different 
from that encountered in disks. The difference does not have 
an intrinsic, physical cause, but originates from the different 
way astrophysicists use to characterise the distribution of stel- 
lar emissivity in these two types of objects, and therefore in the 
two different ways our simulations are built. In disks the exact 
mathematical formulation of the stellar emissivity happens at the 
level of the volume emisivity, where we expect disks to be de- 
scribed by a double exponential, one for the radial distribution 
and one for the vertical distribution. When projecting this double 
exponential and fitting the resulting image with a single expo- 
nential distribution corresponding to an infinitely thin disk, we 
will obviously not be able to exactly fit the surface brightness 
distribution. So this will result in a projection effect. In bulges 
the situation is reversed. The exact mathematical formulation is 
for the surface brightness distribution of the images, as given 
by the Sersic functions. By construction, the simulations were 
produced for a volume emissivity that, when projected, at any 
inclination, will reproduce the Sersic function for the case of a 
bulge that extends to infinity. So by construction, the simula- 
tions incorporate the projection effects. The caveat is however 
that this is only true if bulges were to extend to infinity. Since in 
real life truncations must occur at some distance from the cen- 
tre (whether this be at a shorter or a longer distance), distortions 
from the expected Sersic distributions will occur too. So in our 
simulations we expect projection effects solely because of the 



missing light beyond the truncation radius. This would be a con- 
stant with inclination, as the missing light will always be the 
same at any given inclination. It will though strongly depend on 
the truncation radius, and on the type of Sersic distribution con- 
sidered (the Sersic index). 

Since real life bulges can be described by Sersic functions 
characterized by different Sersic indexes, ni ers , and since real 
bulges could be either truncated, or could extend to high galac- 
tocentric radii (see Maltby et al. 2012) we need to consider all 
these extra dimensions to the problem. Thus, we produced sim- 
ulations of bulges with volume stellar emissivity corresponding 
to (deprojected) Sersic functions with 4 different values of the 
Sersic index n s Q ers = 1,2,4,8. For each of these the bulges were 
truncated in the first case at 3 effective radii and in the second 
one at 10 effective radii. As mentioned in Sect. [2] the trunca- 
tion at 3Rq was chosen as this avoids the problem of having a 
disk-bulge system dominated by the bulge light at high galacto- 
centric radii for large values of the Sersic index. The truncation 
at 10R^ is essentially representative of a bulge with no trunca- 
tion at all, since at this galactocentric radius almost all the light 
inside the profile has been accounted for. 

The results on projection effects of bulges are calculated us- 
ing Eq. [8] and [5] for the derived Sersic indexes and corresponding 
effective radii, for different types of volume stellar emissivites 
(n s ers ) and different truncations. 

In Fig. [5] we show that, as expected, the derived Sersic index 
n sers ^Qgg not (i e p enc i on inclination. This is true irrespectively 
of the nl ers index of the corresponding volume stellar emissiv- 
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Fig. 7. Major and minor axis disk profiles (upper and middle rows) showing the deviations from pure exponentials due to the 
combination of dust and projection effects. Solid upper curves are for B band dusty disk images, for = 4.0, dashed curves are 
for corresponding exponential fits, while absolute residuals (simulation - fit) are represented by solid lower curves. The fits were 
done by letting the geometrical coordinates of the intensity peak as free parameters. The cuts were taken parallel and perpendicular 
with the major axis of the simulated dusty disk images, through the intensity peaks, at inclinations 1 - cos(7) = 0.3,0.7,0.9 (i = 
46°, 73°, 84°). The light green line shows a cut through the geometrical centre of the image. Lower row: Corresponding relative 
residuals ( '"'™^'/™ ,/ " ), at the same inclinations and opacity as the profiles. The red lines show radial and vertical cuts through the 
geometrical centre of the image. 



ity and of the truncation radius. For high values of the Hq C ™ in- 
dex (nl ers =8) the constancy of nf rs with inclination is strongly 
affected by noise in the measurements. This is not due to any 
physical effect, but instead is produced by insufficient spatial res- 
olution in the radiative transfer calculations in the inner parts of 
these bulges. Our simulations were optimised to properly sam- 
ple the volume emissivity for bulges up to nZ ers = 4. For higher 
values of n S Q rs , the steep rise in volume emissivity profiles near 
the centre would require even finer sampling, which would make 
these calculations prohibitively time consuming. We believe that 
for the purpose of this paper the benefit of increasing the reso- 
lution in these simulations is limited, and we instead opted to fit 
all measurements with a 1st order polynomial function (Eq. [T"4"l i 



with a slope equal to zero. The results of the fits are overplotted 
in Fig.|5]and are listed in Table IA. 41 

From these results one can also see that the derived Sersic 
index is always smaller than the Sersic index corresponding to 
the volume stellar emissivity. This is because of the missing light 
outside the truncation radius. The difference between the Sersic 
indexes of the deprojected and projected distribution, AnJ ers in- 
creases (in absolute value) with increasing n s Q ers , as seen in Fig. [5] 
due to the larger variation in the light intensity between the in- 
ner and outer radii for large values of n s . ers (more peaky and steep 
profiles). 

For the case of bulges truncated at 10/?q , the fitted values 
of nj ers are closer to those of nZ ers , since in this case bulges are 
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closer to a bulge which has its emissivity extending to infinity 
(where, as explained before, by construction nj ers = nl ers ). 

The constancy of projection effects with inclination is also 
visible in Fig. for corr pro ->(R e "), As for the case of nf s , we 
fitted the derived ratios with a constant, as listed in Table I A. 41 
Fig- also shows that the derived effective radius of truncated 
bulges decreases with increasing nf rs . As expected, the decrease 

is minimal for bulges truncated at \QR e ^ . Another aspect that 
can be noticed from this figure is that for any nl ers the effective 

radii for the bulges truncated at lOR e /^ are always higher than 

the ones for the bulges truncated at 3R e Q ^. This happens because 
in the former case more stellar emissivity will contribute to the 
corresponding Sersic distribution than in the latter. Therefore, 
half of the total stellar emissivity will be enclosed in a larger re- 
gion for bulges truncated at 10R^, with a corresponding higher 
effective radius. 

Since in many cases bulges are fitted by observers with de 
Vaucouleurs functions, we also consider this case, but only for 
de Vaucouleurs bulges (n ( s j crs =4) truncated at 3R e ff. The results 
of the polynomial fits to the n s j ers are given in Table IA.5I and 
are very similar to those obtained using Sersic functions (for the 
same n^ rs and truncation radius). 

In the following section, when we quantify dust effects for 
bulges with different Sersic functions and/or truncation, we ap- 
ply Eq.|6]and [9] as well as the chain corrections from Eq.|4]and 
|2l by using dustless and dusty simulations with a common n^ rs 
and truncation radius. 



6. Dust Effects 

The quantification of projection effects corr pr ° ! allows the sub- 
sequent derivation of dust effects corf dust . To do this, the sim- 
ulated dusty images of disks and bulges were fitted, in order to 
derive the apparent (dust affected) values for the photometric pa- 
rameters. corr 4 "*' were then derived using Eq. [6] and [9] by re- 
lating these apparent values of the photometric parameters with 
the corresponding intrinsic ones, determined from our previous 
analysis of projection effects. Dust effects were quantified for 
various values of the central B-band face-on dust optical depth 

In our previous work (Mollenhoff et al. 2006) we did not at- 
tempt to disentangle between dust and projection effects, neither 
did we attempt to analyse the simulations at high inclinations. 
As we will see in this section, the changes induced by dust in 
the values of the photometric parameters of spiral galaxies com- 
ponents, corr dlls ', are far more important than projection effects 
corr P r °j \\r e present here dust effects for each morphological 
component and discuss the results. 

6.1. The Disk 

Dust affects the appearance of the galaxy disks because its opac- 
ity is higher in the central parts of the disks, and decreases ex- 
ponential with radius (e.g. Boissier et al. 2004, Popescu et al. 
2005). As a consequence, the central parts of the disks will be 
more attenuated than the outer parts. This will alter the distribu- 
tion of stellar emissivity as seen in the absence of dust. 

Dust can also induce asymmetries in the surface brightness 
profiles, at high to edge-on inclinations. This happens because 
of the difference in the attenuation between the two halves of 
the disk (separated by the dust disk). At face-on and low inclina- 
tions, this effect is negligible, because at each radial position we 



see the distribution of stellar emissivity through dust columns 
of same scale-heights. At high inclinations of the disk (seen 
through the associated dust disk), the half of the disk seen above 
the dust layer will suffer less attenuation than the half behind it. 
In addition, anisotropic scattering will also introduce asymme- 
tries, which work in the same direction as the effect of absorp- 
tion. This results in asymmetric minor axis profiles for inclined 
disks, with the half of the disk nearest to the observer appear- 
ing brighter. These asymmetries cannot be properly taken into 
account when fitting the images with symmetric analytical func- 
tions - exponential distribution and variable index Sersic func- 
tion. 

Because of these dust-induced asymmetries for the simulated 
images the position of the intensity peak will generally not co- 
incide with the geometrical center. As a consequence, better fits 
are provided when the position of the peak intensity is left as a 
free parameter. The asymmetries induced by dust are particularly 
visible for higher values of t b and at higher inclinations. 

6.1 .1 . Exponential fits to the disk 
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Fig. 8. Dust effects corr" ust on the derived scale-length of 
disks fitted with exponential functions. The symbols repre- 
sent the measurements while the solid line are polynomial fits 
to the measurements. The plots represent the ratio between the 
apparent and intrinsic scale-lengths R app and respectively, 
as a function of inclination (1 - cos(/)), for B and K optical 
bands. From bottom to top, the curves are plotted for = 
0.1,0.3,0.5,1.0,2.0,4.0,8.0. 

When fitting disks with exponential functions a main prob- 
lem is, as mentioned before, the appearance of dust-induced as- 
symmetries at higher values of t b and i. A good illustration of 
this effect can be seen from the minor axis profiles in Fig. Q 
(middle row, for t b = 4.0 case), where the position of the inten- 
sity peak is shifted with respect to the position of the geometrical 
centre, marked by the light green line. Also, in the corresponding 
residual maps on the lower row of Fig. [7]one can notice asym- 
metric residuals. For example, at 73° inclination the fit under- 
predicts the lower half of the simulated image with 10-15% (see 
the yellow lower feature in the residual maps) while at 84°, the 
residuals are as high as 30-35% (the lower yellow -red feature 
from Fig. |7j see also the minor axis profiles from the same fig- 
ure, middle row, right panel). 

It is also interesting to note that the residual maps exhibit 
a ring-like structure at intermediate inclinations (see the yellow 
ring in the middle row, left panel of Fig. |7). This feature appears 
because the fit underpredicts the simulated dusty images at in- 
termediate radii (see also the left column of plots in Fig. [7} (first 
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the attenuation of central surface brightness is very strong (up 
to 8 mag for the B band and up to 5 mag for the K band at 
Tg = 8.0). As with corr d " s '(R), the results of the polynomial fits 
(Eq. [14b to corr l1us '(ASB) for all opacities considered, are given 
in Tables lB~nuT2llB.3IIB.4|[B31 for the B,V,I,J,K bands. 

The change in the disk axis-ratio due to dust {corr dus, (Q)\ 
Eq. [6]i has been fitted by a combination of two polynomials, of 
the form: 




0.4 0.6 

1 -cos(i) 



Fig. 9. Dust effects corr dus! on the derived central surface bright- 
nesses of disks fitted with exponential functions. The symbols 
represent the measurements while the solid line are polynomial 
fits to the measurements. The plots represent the ratio between 
the apparent and intrinsic average central surface-brightness, 
ASB, expressed in magnitudes, versus inclination (1 - cos(/)), 
for B and K optical bands. From bottom to top, the curves are 

plotted for T f B = 0.1, 0.3, 0.5, 1.0, 2.0, 4.0, 8.0. 



two rows), where both the fit and the simulated image contain 
only smooth (diffuse) distributions of stellar emissivity. In other 
words, dust can induce feature-like structures in the residual 
maps which have no connection with real structures like rings, 
spiral arms or dumpiness. In view of the fact that it is common 
practice to use residual maps in observations of galaxies to as- 
sess the degree of dumpiness of an object, or even to assess the 
morphological type (spiral type), we caution that the reliability 
of the method is limited due to the above mentioned dust effects. 

Fig.[8]shows the inclination dependence of the ratio between 
the apparent and intrinsic scale-lengths (cort" ust (R); Eq [6j», for 
different values of the central face-on optical depth, r B . As previ- 
ously found (e.g. Mollenhoff et al. 2006), the scale-length ratios 
increase with opacity and are always greater than 1 . As noticed 
before from Fig. [7] this is due to the dust-induced flattening of 
the intrinsic stellar emissivity profiles. An additional feature of 
the plots for the B band is that, for low values of r^, there is 
a monotonic increase in scale-length with inclination, while at 
high opacities, when the disk becomes optically thick along all 
lines of sight, the increase flattens asymptotically (Fig. [8] left 
panel; see also Mollenhoff et al. 2006). However, this is not the 
case for the K band, where even at high t b we see a mono- 
tonic increase in scale-length ratios with inclination (Fig.[8j right 
panel). This is because in the K band the disk is still optically 
thin along most of the lines of sight, at all inclinations. The re- 
sults of the polynomial fits (Eq. RBI to corr^^'iR), for all opac- 
ities considered, are listed in Tables IBTTI IB~2l IB31 lR4l 1531 for 
the B,V,I,J,K bands. 

Fig.|9]shows the inclination dependence of the ratio between 
the apparent and intrinsic average central surface-brightness, 
expressed in magnitudes ASB--2.5log(F ' app j F ',) {corr* 1 " 8 ' (SB); 
Eq. [5J- As already noted in Sect. [5] these are calculated as av- 
erages in elliptical apertures. F app was calculated as an average 
over an elliptical aperture centred on the position of the geomet- 
rical centre of the fitted dusty images, with a semi-major axis of 
Rapp/^0 and an axis-ratio of Q app 

The surface brightness ratios are always positive at any in- 
clination and for all values of t^, meaning the apparent average 
central surface brightnesses are always fainter than the intrin- 
sic ones. At high opacities, and close to edge-on inclinations, 
when the lines of sight pass through the longest columns of dust, 



corr(x) = 



for < x < x 



bo + b\ x\ for x\ < x < 0.95 



where x = 1 - cos(i) and x\ = 0.95 for T f B = 0.1,0.3, x x = 0.90 

for t£ = 0.5, 1.0,2.0 and x x = 0.65 for t£ = 4.0,8.0. At low 
to intermediate inclinations, up to 1 - cos(i) = 0.65, the derived 
axis-ratio in the presence of dust, Q app , is the same as the in- 
trinsic axis-ratio, Q„ which, in turn, is the same as the axis ratio 
of the infinitely thin disk, Qo = cos(i). It is only at higher in- 
clinations and higher dust opacities that the dust starts to affect 
the derived axis-ratios, in the sense that the measured ratios are 
lower than the corresponding intrinsic values. This means that 
dust makes disks appear slightly thinner than they are in reality. 
Nonetheless, even at higher inclinations and dust opacities, the 
effects due to dust, corr dust (Q), are smaller than projection ef- 
fects, corr pro HQ). Thus, the decrease in the axis ratio due to dust 
is at most 10%, while the increase in the intrinsic axis-ratio with 
respect to the axis-ratio of the infinitely thin disk is up to 50%. 
Overall, the correction from the cos(i) term is dominated by the 
increase in the axis ratio due to the vertical distribution of stars. 
The resulting coefficients of the polynomial fits to corr dust {Q) 
are given for all opacities considered, in Tables IB. 61 IB. 71 IB. 81 
|R9llB~T0l for B,V,I,J,K bands. 



(21) 



6.1.2. Sersic fits to the disk 

As with projection effects, to quantify the deviations of the sim- 
ulated images from pure exponentials we also fitted the dusty 
disk images with general Sersic functions. The corresponding 
major and minor axis profiles fo r = 4.0 (as displayed in the 
upper and middle rows of Fig. UOl at three inclinations) show 
that overall general Sersic functions are a better representation 
of the dusty disks. This can also be noticed from the the resid- 
ual maps (same figure, lower row) where the residuals are very 
low at most inclinations and radii. A reduced-^- 2 test for the case 
presented in Fig. [10] (B band and t b = 4.0) shows a decrease 
of 94% at an inclination of 46° with respect to the exponential 
case. However, at higher inclinations the dust-induced asymme- 
tries still remain, as both Sersic and exponential are symmetric 
distributions. Correspondingly, the reduced-^- 2 shows a decreas- 
ingly improvement in the goodness of the fit with increasing in- 
clination, between the exponential and the Sersic fit. Thus, the 
improvement in the goodness of the fit is only 42% for i = 73° 
and reaches 1.9% at i = 84°. 

The general trend for the derived Sersic index is to decrease 
from the value n s ers — 1 .0 (characteristic for an exponential dis- 
tribution) with the increase of t£ and inclination, for lower val- 
ues of (see Fig.Qj] left panels). This comes as a result of the 
flattening in the central regions due to the higher attenuation at 
small galactocentric radii. For higher t b values the trend reverts, 
with n?*™ now increasing with inclination (see in particular the 
blue and red curves in the left panels from Fig. [Til . This non- 
monotonic behaviour is caused by the fact that for larger tL the 
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Fig. 10. Major and minor axis disk profiles (upper and middle rows) showing the deviations from a general Sersic profile due to 
the combination of dust and projection effects. Solid upper curves are for B band dusty disk images, for = 4.0, dashed curves 
are for corresponding Sersic fits, while absolute residuals (simulation - fit) are represented by solid lower curves. The fits were 
done by letting the geometrical coordinates of the intensity peak as free parameters. The cuts were taken parallel and perpendicular 
with the major axis of the simulated dusty disk images, through their intensity peaks, at inclinations 1 - cos(/) = 0.3,0.7,0.9 
(i - 46°, 73°, 84°). The light green line shows a cut through the geometrical centre of the image. Lower row: Corresponding 
relative residuals at tne same inclinations and opacity as the profiles. The red lines show radial and vertical cuts 



through the geometrical centre of the image. 



optical thick core increases in size, moving outwards towards 
large radii, flattening thus the profile amongst larger and larger 
radii. This will eventually revert to an exponential. The results of 
the polynomial fits to the n ™'*, fo r all opacities considered, are 
listed in Tables IbTlI lB~T2l \BA3[ IB~T4l IBTT31 for the B, V,I,J,K 
bands. 

Since the trends seen in the plots for n s ^ s p are due to both dust 
and projection effects, we correct for the latter by subtracting 
corr pro i(n sers ) — AnJ ers - the corrections defined in Section 4.2, 
to the derived values of n s a "J. The results are plotted in the right 
panels of Fig. Q~T] It is reasurring to notice that in the K band, 
after correcting for projection effects, we recover the intrinsic 
value of 1 for the Sersic index, for all inclinations except the 
edge-on ones, and for most values of dust opacities, except for 



the very high ones. It is also noticeable that at low inclinations 
the deviations from exponentiality are mainly due to dust effects 
while at higher inclinations, both dust and projection effects af- 
fect the derived Sersic index. The resulting effective radius will 
always be larger than the corresponding one in the absence of 
dust, with the ratio of these two increasing with inclination, as 
noticed from Fig. [12] The coefficients of the polynomial fits are 
listed in the same tables as the n s ap r p . 



The effects of dust on the derived axis ratios Q app l Q, are the 
same for the Sersic and exponential fits, so the results are only 
listed once in the tables corresponding to the exponential fits. 
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Fig. 11. Left panels: the inclination dependence of the derived 
Sersic index for disks fitted with Sersic functions, due to com- 
bined dust and projection effects. The symbols represent the 
measurements while the solid line are polynomial fits to the mea- 
surements. Right panels: The same but corrected for projection 
effects (Anf rs ). Upper panels are for the B band and lower pan- 
els are for the K band. From top to bottom, the curves are plotted 

for r£=0.1, 0.3, 0.5 (black), 1.0 (green), 2.0 (orange), 4.0 (blue) 
and 8.0 (red). 
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Fig. 12. Dust effects corr on the derived effective radius of 
disks fitted with Sersic functions. The symbols represent the 
measurements while the solid line are polynomial fits to the 
measurements. The plots represent the ratio between the appar- 
ent and intrinsic Sersic effective radii, R e JJ p and R e f^ respec- 
tively, as a function of inclination (1 - cos(/)), for B and K 
optical bands. From bottom to top, the curves are plotted for 
t£ = 0.1,0.3,0.5, 1.0,2.0,4.0,8.0. 



6.2. The Thin Disk 

The dust affects the perceived distribution of stellar emissivity 
in the young stellar disk in a stronger way than in the old stellar 
disk, as we will see in this section, although the overall trend is 
similar. This is because the young stellar disk is, in our model, 
completely embedded in the dust distribution, and therefore suf- 
fers more attenuation effects than the old stellar disk. By con- 



trast, as already noted in Sect. 15.21 projection effects are negligi- 
ble for the thin disk, and therefore can be safely ignored. 

The main application of our dust corrections on the derived 
photometric parameters of thin disks are for the UV range, as it 
is in this spectral range that the young stellar disk is prominent. 
In the optical range, the young stellar disk cannot be disentan- 
gled from the old stellar disk, based on optical images alone. 
Therefore, in the optical, the measured structural parameters are 
indicative of the old stellar disk. In analysing optical images of 
galaxies it is recommended to use dust corrections for the "disk" 
component. We nevertheless quantify dust corrections in the op- 
tical for the "thin disk" as well, as these are useful for deriving 
corrections for Balmer line/nebular line emission. Dust correc- 
tions on line emission can be derived by interpolating between 
the optical wavelength tabulated in this paper. As an example we 
only show dust corrections for the Ha line emission. 

6.2.1 . Exponential fits to the thin disk 

In Fig.QjJ we show major axis profiles for the dusty young stel- 
lar disk images, for two UV bands, at face-on inclination. One 
can see that for intermediate values of the optical depth, even 
at face-on inclinations the profiles deviate from pure exponen- 
tials, as dust strongly alters the shape of the profile, making it 
extremely flat in the central part (see the third column plots in 
Fig. [T3"l ). In the central regions we can also observe high resid- 
uals between the simulated and the fitted profiles, another indi- 
cation that the fits are imperfect. With increasing opacity and 
inclinations, the fits become more imperfect. At a certain point, 
exponential fits become completely inadequate to represent the 
surface-brightness distribution of thin disks. For this reason, we 
present here dust effects only at inclinations and opacity values 
for which an exponential profile is still a good representation of 
the stellar emissivity distribution in the young stellar disk. For 
example, in the UV range we present corrections only up to a 
dust opacity of = 2. 

Fig. [14] shows the inclination dependence of the ratio be- 
tween the apparent and intrinsic scale-lengths of the thin disk 
(corr dl ' st (R); Eq. [6j, for different values of the B band central 
face-on optical depth, t^, for various UV wavelengths. As we 
can observe from these plots, the strongest distortion dust ex- 
erts over the stellar emissivity distribution is, as expected, at 
the shortest UV wavelengths. The dust effects decrease non- 
monotonically with increasing UV wavelength, due to the bump 
in the extinction curve at 2200 A. Overall, the dust effects are 
quite severe for this morphological component in particular in 
the UV range. 

But even in the optical range the thin disk is strongly affected 
by dust. This can be seen in Fig. [15] where we plotted the same 
quantities as in Fig. [14] this time for the longer optical wave- 
lengths. The strong dust effects are due to the fact that, as men- 
tioned before, the young stellar disk has a smaller scale-height 
than the old stellar disk, and therefore it has a stronger spatial 
coupling with the dust. By making a comparison between Fig. [8] 
on one hand (old stellar disk), and Fig. [131 (young stellar disk) 
on the other hand, one can see that, for the same wavelength and 
t b , the amplitude of the changes in the apparent scale-lengths 
is higher for the young stellar disk. We notice however that the 
trend is similar for both stellar components. 

In addition to the continuum optical emission we also show 
an example for the Ha line (Fig. [TBI , as it is the young stellar 
disk component from where the recombination lines originate 
(the star forming regions). For other Balmer lines dust correc- 
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Fig. 13. The face-on major axis profiles for the thin disk showing the deviations from pure exponentials due to dust effects. Solid 
upper curves are for the face-on dusty images, the corresponding exponential fits are represented by dashed curves, while the solid 
lower curves are for residuals. The upper row of plots corresponds to the 912 A UV wavelength and t b = 0.1, 1.0, 2.0 (from left to 

right), while the lower row of plots corresponds to the 2800 A UV wavelength and same values of r^. The fits were done by letting 
the geometrical coordinates of the intensity peak as free parameters. The cuts were taken parallel and perpendicular with the major 
axis of the thin disk dusty images, through their intensity peaks. 
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Fig. 14. Dust effects corr dust on the derived scale-length of thin disks fitted with exponential functions. The symbols represent 
the measurements while the solid line are polynomial fits to the measurements. The plots represent the inclination dependence of the 
ratio between the apparent and intrinsic scale-lengths, R app and respectively. From left to right, the plots corresponds to increasing 

UV wavelengths: 912 A, 1500 A, 2200 A and 2800 A. From bottom to top the black curves are plotted for T f B = 0.1,0.3,0.5, 1.0. 

The green curve corresponds to = 2.0. 



tions can be obtained by interpolating the corrections for the thin 
disk between the relevant optical wavelengths. All the correc- 
tions corr dua , both in the UV range and in the optical, including 
for the Ha line are listed in terms of coefficients of polynomial 
fits in Tables |BT6l IBT71 uTT8l ETT91 WM [R2T1 lR22l [B^3l 
|B^|B^|B^[B^|B^[R291[B301 

6.2.2. Sersic fits to the thin disk 

As in the case of the old stellar disk, in order to quantify the de- 
viations of the stellar emissivity profiles from pure exponentials 
we also performed Sersic fits for the thin disk images. In Fig. [16] 
we present the inclination dependence of the derived Sersic in- 
dex (upper row) and the Sersic effective radii ratios (lower row), 



for the same UV wavelengths chosen when fitting with an expo- 
nential. Even for low values of r^, at high inclinations the effects 
of dust are important and increase towards shorter wavelengths. 
At higher values of r B the deviations of the derived Sersic in- 
dexes from its exponential value can be dramatic, with values go- 
ing down to n s * p " - 0.5 (gaussian) or even lower, to n s *™ a 0.1. 
Since there are no significant projection effects (An? eri a 0) for 
the thin disk (as mentioned in Sect. 4.2), the deviations of the 
Sersic index from an exponential are in this case caused only by 
the dust effects. At high inclinations and for extremely opaque 
thin disks even Sersic fits become poor representations of the 
profiles, therefore these cases were omitted from the plots in 
Fig. ED 
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Fig. 15. Same as in Fig. [14] for the optical bands and the Ha line. From bottom to top the black curves are plotted for 
0.1, 0.3, 0.5, 1.0,2.0. The red curve corresponds to = 4.0, while the blue one is forr£ = 8.0. 



In the optical range we proceeded in a similar way to the UV 
range, by fitting variable Sersic index functions to the simulated 
images of the young stellar disk. In Figs. [P71 and [T8l we display 
the corresponding Sersic index and effective radii ratios variation 
as a function of inclination for various optical bands and also for 
the Ha line. By comparing the derived Sersic indexes for the 
old stellar disk (Fig.Q~TJ right hand panel) and the young stellar 
disk (Fig. fTTb . at the same wavelength, t b and inclination we 
notice that the dust-induced changes in the derived Sersic index 
are higher in the latter case. We also see that for high values of t b 

(r£ = 4.0, 8.0) the trend for the two morphological components 
is not the same. Thus, for the old stellar disk the derived Sersic 
index increases with increasing inclination, while for the young 
stellar disk an opposite trend is observed. 

Our analysis of the dust effects on the derived thin disk axis- 
ratios (corr iiust {Q); Eq.[6]) shows that these are negligible, there- 
fore we do not present these. All the other results on corr 4 "*', 
both in the UV and in the optical range, including the Ha line are 
listed in terms of coefficients of polynomial fits in Tables IB. 311 
15321 15331 15341 15331 15361 [5371 [5381 [5391 15301 IB31 
I5^I53J1|B441[B131 

6.3. The Bulge 

The analysis on the effect of dust on bulges is the most novel as- 
pect of this study, as, unlike disks, there is very little work based 
on radiation transfer simulations on this topic. As for the case of 
dustless bulges, we used simulations of dusty bulges with vol- 
ume stellar emissivity distributions described by various Sersic 
indexes, nl erslc = 1,2,4,8. Accordingly, for each of these cases 
we used as fitting functions variable-index Sersic distributions. 
For the case of n s ers ' c — 4 we also used de Vaucoulers functions 
to fit the simulations. We considered both simulations for bulges 
truncated at 3 and 10 effective radii, respectively. 

We have already seen in Sect. 15.31 that projection effects 
corr proj on bulges strongly depend on the intrinsic Sersic index 



of the volume stellar emissivity nl ers , and on the existence or not 
of a truncation radius. So it is important to assess whether dust 
effects corr* 1 " 5 ' also have these extra dimensions in parameter 
space. 

We first tested whether the corrections depend on the choice 
of the Sersic index used as input in the simulations (n^™)- To 
do this we analysed bulges produced with 4 different values 
of the Sersic indexes, n^ rs ' c = 1,2,4,8, for the same = 

1.0, for bulges truncated at 3R7 , and at different inclinations. 
Subsequently, we fitted these bulges with variable-index Sersic 
functions. The variation of the derived Sersic indexes with in- 
clination is displayed in Fig. [19] After correcting for projection 
effects (right panel in Fig. [19), we see that for low to intermedi- 
ate inclinations the variation of the derived Sersic index (n^p 
with inclination does not depend on the input Sersic index in the 
simulation, ni ers . In particular for this value of r£, we broadly re- 
cover the values of the parameter n* 6 ™. It is only for high value of 
n s Q ers and closer to edge-on inclinations that the measured Sersic 
index starts to drop significantly from its intrinsic value. As men- 



tioned in Sect. 



the noisier curves at nf. ers = 8 are not due to 



real physical effects, but are inherent to the limited resolution of 
our radiative transfer calculations for this high value of Sersic in- 
dex. As a result of these tests done for simulations with different 
n s ers , we decided that, because the differences are small, to only 
consider dust effects for two different values of the Sersic index, 
n sers - i q (exponential bulge) and nl ers = 4.0 (de Vaucouleurs 
bulge). 

Secondly we tested whether truncation radius affects dust 
corrections corr^" 5 '. In Fig. [20] we show the effect of dust for 
bulges truncated at 3R e ^ and at 10 R e ^, for two values of t^. 
This test indicates that, unlike for the projection effects, trunca- 
tion radius does not affect the results on dust effects. Therefore 
there was no need to present our dust corrections as a function 
of truncation radius. 

When performing the fit to simulations, one of the main 
problems was related to the dust-induced asymmetries in the sur- 
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Fig. 16. Upper row: the inclination dependence of the derived Sersic index for the dusty images of thin disks fitted with Sersic 

functions. Lower row: same, for the ratio between the apparent and intrinsic Sersic effective radii, R e JJ p and R e f^ respectively. 
The symbols represent the measurements while the solid line are polynomial fits to the measurements. From left to right, the 
plots corresponds to increasing UV wavelengths: 912 A, 1500 A, 2200 A and 2800 A. The black curves are plotted for r B = 
0.1,0.3,0.5, 1.0,2.0 (from top to bottom, in this order for the upper row and in reverse order for the lower row). The red curve 
corresponds to t^ b — 4.0, while the blue one is for t b - 8.0. 




face brightness distribution profiles at high inclinations (of the 
dust disk) and large values of t b . As an illustration of this ef- 
fect we show in Fig. l2T1two dusty bulge simulated images, one 
at 73° inclination (left) and one edge-on (right). We can easily 
notice from the image on the left, that a bulge observed in the 



B band, at 73° inclination, for t b — 4.0, would have half of its 
image obscured by dust. This issue produces difficulties when 
fitting such images with a symmetrical analytic function like a 
Sersic distribution. Similar problems can arise for bulges seen at 
edge-on inclinations, where the dust lanes block the bulge stellar 
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Fig. 19. Left: The inclination dependence of the derived Seisic 
index of bulges due to combined dust and projection effects, in 
B band, for simulations having the volume stellar emissivity de- 
scribed by different Sersic index, n S Q rs,c = 1 , 2, 4, 8 (from bottom 

to top curve), and r B = 1.0. The symbols represent the mea- 
surements while the solid line are polynomial fits to the mea- 
surements. Right: The same but corrected for projection effects 
(AnJ ers ). 

emissivity in the plane of the disk0 (see right panel of Fig. [21] 
for an edge-on orientation). For this reason it is not feasible to 
do Sersic fits for bulges at high inclinations and high t^. 

To quantify the dust effects on the bulge photometric param- 
eters, we fitted both exponential (n^ rsic =1) and de Vaucouleurs 
( n *ersic _ 4) bulges with variable-index Sersic functions. We 
plotted the inclination dependence of the Sersic index only for 
the values of and at inclinations for which the derived fit 
was reasonable. The combined dust and projection effects on the 
Sersic index of exponential bulges can be seen in the left pan- 
els from Fig. [22] for B and K bands. For large values of the 



3 We remind the reader that no disk stellar emissivity is included in 
these simulations 




1 -cos(i) 1 -cos(i) 

Fig. 20. The inclination dependence of the derived Sersic in- 
dex of bulges due to dust effects only (corrected for projection 
effects), for bulges truncated at 3 effective radii (black curves) 
and at 10 effective radii (red curves). The symbols represent the 
measurements while the solid line are polynomial fits to the mea- 
surements. Results are for the B band and for simulations cor- 
responding to volume stellar emissivity described by a (depro- 
jected) Sersic function with ni*™ = 1. Left panel is for r^=l and 
right panel is for r^=8. 



distortions in the derived Sersic index are strong, with observed 
trends looking similar, and with n^™' decreasing with inclina- 
tion and r^. For example, for = 4.0, i = 78°, «^™' e decreases 
to 0.45. The decrease of the measured Sersic index of bulges 
with increasing opacity and inclination has also been found by 
Gadotti et al. (2010), though a direct comparison is not possible, 
since the latter trends were derived from bulges obtained from 
bulge/disk decomposition, which, beside the effects of dust also 
contain the effect of dust on the bulge/disk decomposition itself, 
what we call in this paper corr B/D , as given by Eq.fT2land[T3l 

Since the trends seen in our plots for n s a e ™ c of exponential 
bulges are due to both dust and projection effects, we correct 
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Fig. 21. Left: Simulated image of a bulge in the B band, seen 

J - 4.0, and inclined at i = 73°. 

90°. In both cases, no stellar 
pure bulge case. 



through the dust disks, having r 

Right: Same for = 1.0 and i - 

emissivity is included in the disk 



for the latter by subtracting An?' 
Sections 4.1 and 4.3, to the deri 1 
are plotted in the right panels of Fig. 



the corrections defined in 
Sections 4.1 and 4.3, to the derived values of n s *™. The results 

The derived values of 
Sersic index are now closer to the values of the n^ rslc parameter 
input in the simulations. At very high inclinations and large val- 
ues of r^j the deviations in the B band are still very important. 
The plots also show that at all inclinations the deviations from 
the intrinsic distributions are due to both dust and projection ef- 
fects, with projection effects being constant with inclination (see 
Fig.0. 




0.4 0.6 
1 -cos(i) 



Fig. 22. Left panels: the inclination dependence of the derived 
Sersic index for the exponential bulges (n s ers = 1), due to 
combined dust and projection effects. The symbols represent the 
measurements while the solid line are polynomial fits to the mea- 
surements. Right panels: The same but corrected for projection 
effects (An sm ). Upperpanels are for the B band and lower panels 
are for the K band. From top to bottom, the curves are plotted for 
r£=0.1, 0.3, 0.5, 1.0 (black), 2.0 (green), 4.0 (red) and 8.0 (blue). 



In Fig. [23] we show the inclination dependence of the ratio 
between the apparent and intrinsic bulge effective radii of expo- 
nential bulges, for different values of r£. The effect of dust on 

the effective ratios is small, even for large values of t^, and have 
a weak dependence on inclination. 
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Fig. 23. Dust effects corr^ 1 "" on the derived effective radius of 
exponential (n s Q ers =1) bulges. The symbols represent the mea- 
surements while the solid lines are polynomial fits to the mea- 
surements. The plots represent the ratio between the apparent 
and intrinsic Sersic effective radius, R e JJ p and R. respectively, 
versus inclination (1 - cos(/)), for B and K optical bands. From 
bottom to top, the curves are plotted for 4=0.1, 0.3, 0.5, 1.0 
(black), 2.0 (green), 4.0 (red) and 8.0 (blue). 



Overall, looking at the effects dust has on bulge photometric 
parameters, we noticed an overestimation of the effective radii 
and an underestimation of the Sersic indexes, when fitting bulges 
with variable-index Sersic functions. The overestimation of the 
effective radii is more pronounced for de Vaucouleurs bulges 
than for exponential bulges, while the underestimation of the 
Sersic indexes is more pronounced for exponential bulges than 
for de Vaucouleurs bulges. In particular at high inclination and 
opacities the ratio of the apparent to intrinsic effective radius in- 
creases with inclination for de Vaucouleurs bulges and decreases 
with inclination for exponential bulges. 

All the corrections corr^" 5 ' for both exponential and de 
Vaucouleurs bulges are presented in form of coefficients of 
polynomial fits in Tables I5~46l IB~47l IB~48l |B~49l 15351 I53T1 
15321 15331 15341 15351 For de Vaucouleurs bulges, the fits 
at higher inclinations were quite poor, therefore we restricted 
our measurements to inclinations of up to 1 - cos(i) = 0.7. 
Consequently, only the flat trend with inclination was recovered. 
In addition, we also presented results for de Vaucouleurs fits to 
de Vaucoulers bulges (constrained Sersic functions). These are 
listed in Tables IB. 56IB371 15351 1539115301 

7. Discussion 

The corrections presented in this paper, both for projection and 
dust effects, assume a fixed geometry for the underlying compo- 
nents of spiral galaxies. In particular the relative ratios between 
scalelengths and scaleheights of stars and dust are fixed to the re- 
productible trends found from modelling edge-on galaxies with 
radiative transfer calculations, as described in length in Tuffs et 
al. (2004) and Popescu et al. (201 1). Nonetheless, one can expect 
some scatter from these trends, and a logical question to ask is to 
what extent the corrections presented in this paper are affected 
by such a variation. While it is beyond the scope of this paper to 
quantify this variation, as indeed the whole power and reliability 
of the calculations based on radiative transfer calculations rely 
on the existence of these constant trends in geometrical parame- 
ters, we can discuss some simple plausible variations from these 
trends and consequences for the dust and projection effects. 

One geometrical parameter that could vary is the thickness of 
the old stellar disk relative to its scale-length. As long as the ratio 
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of the scale-height of the stellar disk to the dust disk remains the 
same, the dust corrections will not change much. However, there 
will be a visible effect on the projection effects. In particular 
this can be seen from our already existing calculations at various 
optical/NIR wavelengths, since our geometrical model assumes 
that the scalelength of the stellar disk decreases with increasing 
wavelength, which is the same, from the point of view of pro- 
jection effects, as having a thicker stellar disk with increasing 
wavelength. The main effect is the departure from the cos(i) law 
of an infinitely thin disk (see Sect. 15. II and Fig. EJ. Because the 
stellar disk has a larger scaleheight, the departure from the in- 
finitely thin approximation starts at lower inclinations, and the 
amplitude of the effect is more pronounced. Thus, corr pro '(Q), 
the ratio between the intrinsic axis-ratio Qj, and the axis-ratio of 
an infinitely thin disk, Qq, will increase (at higher inclinations) 
for galaxies having a thicker stellar disk. Consequently, the over- 
estimation of the exponential scalelength of the disk will start at 
lower inclinations, and the amplitude of the effect will increase 
for thicker stellar disks (corr pro -'(R) will increase). When fitting 
thicker stellar disks with Sersic functions, the underestimation of 
the Sersic index will also be larger. Overall thicker stellar disks 
will produce the same trends for projection effects, but with a 
larger amplitude of the effect. 

A more complex problem to address is when an increase 
in thickness of the stellar disk is also accompanied by an in- 
crease in the ratio between the scale-height of stars and that of 
dust. This will produce not only changes in projection effects 
but also changes in the dust corrections. An extreme case of 
such a change can be seen from the differences in dust correc- 
tions between the "thin disk" and the "disk". The stellar emis- 
sivity in the thin disk is completely embedded in the dust disk, 
while the disk has a layer of stars extending above the dust layer. 
Consequently, the dust corrections are less severe for the disk 
than for the thin disk. Thus, when fitting a galaxy having a larger 
ratio of the scale-height of stars-to-dust, we will obtain smaller 
corrections for cor^'iR), corr dust (R e ff) and An ser! " c , for the 
same dust opacity and inclination. 




1 -cos(i) 1 -cos(i) 

Fig. 24. The inclination dependence of the derived Sersic index 
of bulges due to dust effects only (corrected for projection ef- 
fects), for spherical bulges (axis-ratios of 1.0; black curves) and 
for our standard bulges with axis-ratios of 0.6 (red curves). The 
symbols represent the measurements while the solid lines are 
polynomial fits to the measurements. Results are for the B band 
and for simulations corresponding to volume stellar emissivity 
described by a (deprojected) Sersic function with ni ers = 1. Left 

panel is for t^=1 and right panel is for r^=8. 

In the case of bulges there are only two parameters defin- 
ing the geometry: the effective radius and the ellipticity of the 



bulge. The effective radius in our model was taken to be much 
smaller than the radial scalelength of the stellar disk (and of the 
dust disk). Essentially much of the stellar light from the bulge is 
strongly attenuated by the higher optical depth in the centre of 
the disks. As long as the size of the bulge remains within these 
contraints, not much change in the dust corrections are foreseen 
due to changes in the radial distribution. It is more likely that 
any effects would be due to changes in the vertical distribution 
affecting the amount of stars seen above the dust layer. This can 
be caused by either a larger effective radius of the bulge, or by a 
more spherical bulge. We test the latter effect by producing a few 
simulations for bulges with axis ratios equal to unity (spherical 
bulge). In Fig.|24]we show the results for exponential bulges, for 
two cases of dust opacity, r B = 1 and = 8. The curves show- 
ing the inclination dependence of the corrected (for projection 
effects) Sersic index are very similar for both spherical and el- 
lipsoidal bulges, for both optically thin and optically thick cases. 
We therefore conclude that the ellipticity of the bulge does not 
significantly affect the corrections for dust effects of the derived 
structural parameters of bulges. 

8. Application: the wavelength dependence of dust 
effects 




500 1000 1500 2000 

X(nm) 



Fig. 25. The wavelength dependence of the Sersic index (top) 
and effective radius (bottom) predicted to be measured on a 
disk population, due to the effect of dust only (black). The re- 
cent measurements from the GAMA survey, from Kelvin et al. 
(2012), are overplotted in red. All the plots are normalised to the 
corresponding measurement in the r band. 



One important application of our modelling is the prediction 
on the wavelength dependence of the effects of dust. Recent ob- 
servational work (Kelvin et al. 2012, HauBler et al. 2012) has 
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shown that for a population of disk dominated galaxies there is 
a distinctive trend of increasing Sersic index and effective ra- 
dius with increasing wavelength. In the case of Kelvin et al. (see 
the red curves in Fig. [25) the results have been obtained using 
single-Seisic fits to 167600 galaxies measured independently in 
the ugrizYJHK bandpasses using reprocessed Sloan Sky Survey 
Data Release Seven and UKIRT Infrared Deep Sky Survey Large 
Area Survey imaging data available from the Galaxy and Mass 
Assembly (GAMA; Driver et al. 2011). The measured galaxies 
have been further divided into early-type and late-type galaxies, 
according the the K-band Sersic index/u-r color relation. For the 
late-type galaxies their averaged trends are compared with the 
predictions of our models (black curves in Fig. 125) . For this pur- 
pose we considered our corr dust obtained for disks simulations 
with t b — 4 and for an average inclination of 60°. The choice 

of t b = 4 was motivated by the analysis of the attenuation- 
inclination relation by Driver et al. (2007), who found an average 
dust opacity for local universe disk galaxies of r^ B = 3.8. A sim- 
ilar average value for comparable stellar masses was also found 
by Grootes et al. (2012). Also, radiative transfer analysis of the 
UV to FIR SEDs of individual edge-on galaxies by Misiriotis et 
al. (2001) and Popescu et al. (2004) found similar values for r^. 

The comparison between data and model predictions for ef- 
fective radii indicates that in both cases there is a trend of de- 
creasing radius with increasing wavelength, with the data show- 
ing a more pronounced decrease than the models. This could 
potentially indicate that, in addition to the dust effects, there is 
an intrinsic stellar gradient, with disks being smaller at longer 
than at shorter wavelength, as predicted from theories of disk 
growth from inside out. This preliminary result would need to 
be followed up with more accurate determinations of disk sizes, 
which are performed on disk/bulge decomposition. The caveat 
of our interpretation is that, although a population of disk domi- 
nated galaxies has been isolated in Kelvin et al. (2012), we can- 
not exclude contamination with bulges in late-type spirals. This 
would bias the results towards smaller effective radii at longer 
wavelength, where bulges are more prominent (see also HauBler 
et al 2012), resulting in the same qualitative trend as the effect of 
intrinsic stellar gradients. Thus, a quantitative interpretation of 
these trends are still awaiting for more accurate determinations 
of disk sizes and disk opacities. 

The comparison between data and model predictions for 
Sersic indexes shows again that dust effects can account for most 
of the trends shown in the data, with a small difference towards 
the K band. As before, we note that a quantitative comparison 
of these trends would require disk measurements obtained from 
bulge-disk decomposition on higher resolution data. 

9. Summary and Conclusions 

In this paper we present the results of a study to quantify the 
effects of dust on the derived photometric parameters of pure 
disks and bulges in spiral galaxies. In our approach we followed 
the same path observers do, but instead of real images we used 
simulated ones, produced by radiative transfer techniques. 

The simulations were produced as part of the large library 
of dust and PAH emission SEDs and corresponding dust atten- 
uations presented in Popescu et al. (2011). All the simulations 
were calculated using a modified version of the ray-tracing ra- 
diative transfer code of Kylafis & Bahcall (1987), which include 
a full treatment of anisotropic scattering. The simulations were 
produced separately for old stellar disks, bulges and young stel- 
lar disks, all seen through a common distribution of dust. 



The intrinsic volume stellar distributions were described by 
exponential functions in both radial and vertical directions for 
the disks and by deprojected de Vaucouleurs functions for the 
bulges. The corresponding dust distributions were described by 
double (radial and vertical) exponential functions for the two 
dust disks of the model. Apart from these already existing sim- 
ulations additional ones have been produced for the purpose of 
this study. These are simulations of bulges corresponding to gen- 
eral Sersic functions with various Sersic indexes. 

We fitted the simulated images of disks and bulges with ID 
analytic functions available in GALFIT, the same ones observers 
use when fitting real galaxy images (exponentials/variable index 
Sersic functions or de Vaucouleurs distributions). We showed 
that, even in the absence of dust, these simple distributions 
would differ from those of real galaxies due to the fact that 
they describe infinitely thin disks, while disks and bulges have a 
thickness. We called these effects projection effects. 

The approach adopted in this paper was to separate projec- 
tion from dust effects. Thus, we first derived the projection ef- 
fects, by calculating the change between the intrinsic parameters 
of the volume emissivity and those measured on dustless im- 
ages. Subsequently, we derived the dust effects by calculating 
the change between the parameters measured on dustless and 
dusty images, respectively, for the same inclination and wave- 
length. The total change in parameter values between the mea- 
sured ones on dusty images and the corresponding parameters 
of the volume stellar emissivity was written as a chain of correc- 
tions (Eq. l4l5l6l or Eq. I7T8191 . 

We showed that one advantage of this approach is that it pro- 
vides a more robust quantification of the dust effects. In partic- 
ular we showed that the term related to projection effects is af- 
fected by variations in the geometrical parameters of the volume 
stellar emissivity, including the truncation radius, while the term 
related to dust effects is relatively insensitive to such factors. 

The main results on the dust effects are as follows: 



Disks 

- The derived scale-length of dusty disks fitted with exponen- 
tial functions is always greater than that obtained in the ab- 
sence of dust, with the amplitude of the effect increasing with 
the central face-on dust opacity -r^ of the disk and with in- 
clination, and with decreasing wavelength. The increase is 
very small for low values of t b or longer wavelengths, steep- 
ens for intermediate values of or higher inclinations, and 

flattens again for very high values of r B and shorter wave- 
lengths. 

- The derived central surface-brightness of dusty disks fitted 
with exponential functions is always fainter than that ob- 
tained in the absence of dust, with the amplitude of the effect 
increasing with t b of the disk and with inclination, and with 
decreasing wavelength. 

- At low to intermediate inclinations, up to 1 - cos(i) = 0.65, 
the derived axis-ratio in the presence of dust is the same as 
the intrinsic axis-ratio, which, in turn, is the same as the axis 
ratio of the infinitely thin disk, cos(i). It is only at higher 
inclinations and higher dust opacities that the dust starts to 
affect the derived axis-ratios, in the sense that the measured 
ratios are lower than the corresponding intrinsic values. This 
means that dust makes disks appear slightly thinner than they 
are in reality. Nonetheless, even at higher inclinations and 
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dust opacities, the effects due to dust are smaller than pro- 
jection effects. Overall, the correction from the cos(i) term is 
dominated by the increase in the axis ratio due to the vertical 
distribution of stars. 

- The derived Sersic index of dusty disks fitted with Sersic 
functions is, for a broad range of and inclinations, smaller 
than that obtained in the absence of dust. The trend is for the 
Sersic index to decrease with increasing inclination and r£. 

Only at very high opacitites (r£=4,8) and close to the edge- 
on view is the derived Sersic index larger than that obtained 
in the absence of dust, and the trend with inclination is re- 
versed. At low inclinations the deviations from exponential- 
ity are mainly due to dust effects while at higher inclinations, 
both dust and projection effects affect the derived Sersic in- 
dex. 

- The derived effective radius of disks fitted with Sersic func- 
tions is always greater than that obtained in the absence of 
dust, with the amplitude of the effect increasing with t b 
of the disk and with inclination, and with decreasing wave- 
length. 

- The effects of dust on the derived axis ratios are the same 
for the Sersic and exponential fits. 



Thin Disks 

- The trends in the derived scale-length and effective radius 
of thin disks fitted with exponential and Sersic functions, re- 
spectively, are similar to those obtained for disks. However, 
the amplitude of the effect is more pronounced, even when 
the comparison is done at the same optical wavelength. In 
the UV range the trend with wavelength is non-monotonic, 
due to the bump in the extinction curve at the 2200 A. The 
derived Sersic index is always smaller than that obtained in 
the absence of dust, and has a monotonic decrease with in- 
creasing inclination and 

- We also show corrections for the Ha line, both for the case 
of exponential and Sersic fits. 

Bulges 

- The effects of dust do not seem to strongly depend on the 
exact value of the Sersic index corresponding to the intrinsic 
volume stellar emissivity, n s ers . Only at very high values of 
n" rs and close to the edge-on view do the effects of dust start 
to deviate from the trends seen at lower n s ers . 

- The effects of dust are completely insensitive to the trun- 
cation radius of the bulge, in strong contrast to projection 
effects, which critically depend on the choice of truncation 
radius. 

- The effects of dust are also insensitive to the ellipticity of the 
bulge. In particular spherical or ellipsoidal bulges seem to 
require the same corrections for the effects of dust. 

- Dust does not significantly change the derived Sersic index 
of bulges, for a wide range of r£ and inclinations. Only at 

very high and close to the edge-on view is the derived 
Sersic index of bulges smaller that that obtained in the ab- 
sence of dust (the Sersic index is underestimated). The trend 
is for the Sersic index to decrease with inclination and r£. 

- Similarly, dust only induces small changes in the derived ef- 
fective radius of bulges. The radii are higher than that ob- 
tained in the absence of dust. The trend is for the effective 
radius to increase with tL. 



- The overestimation of the effective radii is more pronounced 
for de Vaucouleurs bulges than for exponential bulges, while 
the underestimation of the Sersic indexes is more pro- 
nounced for exponential bulges than for de Vaucouleurs 
bulges. 

We used our derived corrections to compare our model pre- 
dictions for the wavelength dependence of dust effects with sim- 
ilar trends seen in recent observational data coming from the 
GAMA survey (Kelvin et al. 2012). The results of this compar- 
ison for Sersic indexes and effective radii show that dust effects 
can account for most of the trends seen in the data, with some 
additional room for intrinsic gradients in the stellar populations. 

All the corrections for dust, for all opacities considered in 
this paper and at different wavelengths, are listed in the tables 
given in the Appendix. The corrections are provided in form of 
coefficients of polynomial fits to the corrections as a function of 
inclination. In the optical range, where both a disk and a thin 
disk are emitting, we recommend the following. For correcting 
the structural parameters of optical images in broad-band con- 
tinuum light, dust corrections for the "disk" (and "bulge") com- 
ponent should be used. The corrections for the thin disk in the 
optical should only be used for correcting narrow-band optical 
images of line emission (Balmer or nebular lines), by interpolat- 
ing between the optical wavelengths tabulated in this paper (ex- 
cept for the Ha line, for which corrections are already explicitely 
listed in the tables of this paper). The main application of our 
dust corrections for the thin disk is for UV broad-band imaging, 
where this morphological component dominates the bolometric 
output and appearance of the spiral galaxy images. 

This study was done for pure disks and bulges. As real spiral 
galaxies have both a bulge and a disk one needs to decompose 
their images into its components - bulge-disk decompositions - 
and only then correct for dust and projection effects to recover 
the intrinsic photometric parameters. Doing bulge-disk decom- 
positions to real dusty spiral galaxy images has proven to be 
a difficult task as the derived photometric parameters for disks 
and bulges can be biased due to the decomposition process it- 
self. In this respect, a mixing between stellar emissivity coming 
from disks and bulges can occur, with a fraction of the disk stel- 
lar emissivity being embedded in the bulge stellar emissivity as 
a result of the decompositions (and vice-versa). Therefore one 
needs to quantify the dust effects when doing bulge-disk decom- 
positions. In our future work we will assess the dust effects on 
bulge-disk decompositions through multi-component fits of sim- 
ulated galaxy images. This new set of corrections will be added 
to the ones due to projection and dust effects in the attempt to 
accurately recover the intrinsic photometric parameters of disk 
and bulges in spiral galaxies. 
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Appendix A: The corrections for projection effects 



Table A.l. Projection effects corr pi " j on the derived photo- 
metric parameters of the disk: scale-lengths and central surface 
brightnesses. Results are listed as coefficients of polynomial fits 
fl/t (Eq.HH at different optical wavelengths, corresponding to the 
effective wavelength of B,V,I,J,K bands. 



Disk (exponential fits) 





K A5B 


B 

a 
ai 

a 2 
«3 
«4 

as 


1.000 -0.005 

0.005 -0.736 
-0.055 0.863 

0.352 0.825 
-0.699 -4.004 

0.497 2.542 


V 

a 

Cli 

a 2 
«3 
«4 
«5 


1.000 -0.006 

0.010 -0.740 
-0.101 0.703 

0.508 1.524 
-0.915 -5.095 

0.603 3.116 


I 

ao 
a { 

a 2 
«3 
fl4 
fl5 


1.000 -0.005 

0.026 -0.917 
-0.239 1.789 

0.970 -1.652 
-1.547 -1.135 

0.912 1.390 


J 

ao 
a t 

a 2 

«3 
«4 

as 


1.000 -0.004 

0.032 -1.102 
-0.292 2.813 

1.164 -4.469 
-1.817 2.233 

1.047 -0.017 


K 

ao 
ai 

a 2 
«3 
«4 

as 


1.000 -0.004 

0.037 -1.230 
-0.310 3.120 

1.232 -4.717 
-1.902 1.986 

1.089 0.336 



Table A.2. Projection effects corr pr °i on the derived axis ratios 
of the disk. Results are listed as coefficients of polynomial fits a^ 
and bo (Eq. |T9b at different optical wavelengths, corresponding 
to the effective wavelength of B,V,I,J,K bands. 

Disk 
(exponential fits) 





Ui 

On 


B 




ao 


1.000 


ai 


0.062 


a 2 


-1.076 


«3 


5.554 


«4 


-10.067 


as 


6.219 


bo 


1.800 


V 




ao 


1.000 


ai 


0.112 


a 2 


-1.403 


«3 


6.462 


a 4 


-11.075 


as 


6.591 


bo 


1.800 


I 




ao 


1.000 


ai 


0.354 


a 2 


-3.917 


«3 


15.437 


a 4 


-24.016 


as 


13.120 


bo 


1.800 


J 




ao 


1.000 


ai 


0.199 


a 2 


-1.876 


ai 


7.766 


a 4 


-12.960 


as 


7.765 


bo 


2.000 


K 




ao 


1.000 


ai 


0.456 


a 2 


-4.612 


a 3 


17.689 


a 4 


-27.146 


as 


14.786 


bo 


2.200 
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Table A.3. Projection effects corr p '" j on the derived photo- 
metric parameters of the disk: effective radius, central surface 
brightnesses and Sersic index. Results are listed as coefficients 
of polynomial fits a^ (Eq. [141) at different optical wavelengths, 
corresponding to the effective wavelength of B, V,I,J,K bands. 

Disk (Sersic fits) 



1.000 

0.019 
-0.368 

1.259 
-1.840 

0.891 



1.000 

0.024 
-0.429 

1.479 
-2.162 

1.059 



1.000 

0.046 
-0.625 

2.139 
-3.098 

1.539 



1.000 

0.065 
-0.794 

2.681 
-3.848 

1.921 



1.000 

0.057 
-0.809 

2.825 
-4.138 

2.110 



0.022 
-0.641 

0.893 

1.228 
-4.709 

3.375 



0.022 
-0.671 

1.030 

0.897 
-4.321 

3.205 



0.026 
-0.906 

2.819 
-4.731 

3.214 
-0.355 



0.032 
-1.163 
4.633 
-10.149 
10.273 
-3.636 



0.035 
-1.297 

5.376 
-12.078 
12.662 
-4.729 



1.000 
-0.023 
-0.180 

0.459 
-4.709 

0.000 



1.000 
-0.041 
-0.057 

0.141 
-4.321 

0.000 



1.000 
-0.067 

0.060 
-0.117 

3.214 

0.000 



1.000 
-0.112 

0.369 
-0.824 
10.273 

0.000 



1.000 
-0.146 

0.530 
-1.220 
12.662 

0.000 



Table A.5. Projection effects corr pw ' on the derived effective 
radius of de Vaucouleurs bulges. Bulges are truncated at 3R^ . 
Results are listed as coefficients of polynomial fits «o (Eq. [14l . 
Results are independent of optical waveband. 

Bulge 
(de Vaucouleurs fits) 





Hi 




Rn 


«0 


0.870 



Table A.4. Projection effects corr proj on the derived photomet- 
ric parameters of the bulge: effective radius and Sersic index. 
Results are listed as coefficients of polynomial fits ao (Eq. [T4T > 
for four different nl ers of the intrinsic volume stellar emissivity 

and two different truncation radii (3R e /^ and lOR^). Results are 
independent of optical waveband. 



Bulge (Sersic fits) 



3<' 


n sers 

"o 


r'I'I' 


n sers 

I 


a 


1 


1.124 


0.760 


ao 


2 


1.009 


1.604 


ao 


4 


0.875 


3.123 


a 


8 


0.702 


5.490 


WRf 


sen 

"o 


Rf 
R n 


n sers 


a 


1 


1.212 


0.860 


a 


2 


1.200 


1.829 


a a 


4 


1.177 


3.760 


a 


8 


1.061 


7.112 
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Appendix B: The corrections for dust effects 



Table B.l. Dust effects corr" us ' on the derived photometric pa- 
rameters of the disk: scale-lengths and central surface bright- 
nesses. Results are listed as coefficients of polynomial fits a* 
(Eq. [14b at different and at the effective wavelength of the B 
band. 



Disk (exponential fits); B band 





Kcipp 

Ri 


ASB 




= 0.1 






ao 


0.997 


-0.038 




«l 


0.085 


1 a 1 A 

1.616 




a 2 


-0.812 


-15.360 




«3 


9 Q17 


S9 A71 
JZ.O 1 J 




a 4 


-4.296 


-73.834 




as 


2.274 


36.932 




= 0.3 






ao 


1.001 


-0.043 




ai 


a ao 1 


9 i a 1 
Z.JOl 




a 2 


-0.179 


-23.824 




03 


1 9fkt 


79ZL 
00. / ZH 




a 4 


-2.266 


-126.152 




as 


1.577 


65.145 




= 0.5 






a 


1 ai 1 
1.U1 1 


-0.010 




a\ 


-0.109 


2.286 




«2 


1.185 


OA OAT 

-20.803 




«3 


-j.Zl 1 


Hf. /I OA 




a 4 


3.783 


-113.419 




as 


-1.257 


60.717 




= 1.0 






a 


1 A/1 Q 
1.04 J 


a 1 aa 
0.1 00 




a\ 


a oc 1 


O OAO 

2. /Uz 




a 2 


q 1 aq 
3.103 


TO OQ C 

-11. Iiz> 




a 3 


Q 7 1 A 
-7. / 10 






a 4 


13.274 


-122.295 




as 


-6.060 


64.497 




= 2.0 






ao 


1.120 


0.501 




a\ 


-0.056 


3.620 




a 2 


2.405 


-26.334 




«3 


7 "111 


0? ait 




a 4 


11.398 


-135.142 




as 


-5.750 


69.357 




= 4.0 






a 


1.274 


1.300 




a\ 


0.372 


3.307 




a 2 


-0.613 


-19.225 




ai 


1.889 


73.647 




a 4 


-1.905 


-108.615 




as 


0.457 


58.097 




= 8.0 








ao 


1.470 


2.278 




a\ 


0.529 


4.961 




a 2 


-2.545 


-30.875 




ai 


7.470 


104.631 




a 4 


-9.944 


-146.070 




as 


4.658 


75.259 



Table B.2. Dust effects corr 11 " 5 ', as in Table ET] but in V band. 



Disk (exponential fits); V band 





R, 


ASB 


ri 


= 0.1 








ao 


0.996 


-0.066 






0.077 


1.918 




a 2 


-0.736 


-18.401 




Cli 


2.634 


63.155 






1 OO A 

-3.8/0 


OO AA 1 




as 


9 nni 


AO QQA 




= 0.3 








ao 


0.997 


-0.115 




«i 


0.073 


3.761 




a 2 


-0.660 


-34.873 




ai 


2.661 


118.192 




a 4 


A 1 /IA 

-4.141) 


-104.14/ 




as 


9 181 
Z.JO J 


8 1 ni7 




= 0.5 








a 


1.001 


-0.099 




a 1 


-0.008 


3.738 




a 2 


0.190 


-35.218 




ai 


-0.030 


123.256 




fl 4 


A COO 

-0.JZ6 


1 "7C 1 AA 

-1 O.loU 




as 


n 7ci 


QQ CAC 
6O.J7J 




= 1.0 








ao 


1.022 


-0.027 




a 1 


-0.190 


2.530 




a 2 


2.232 


-22.728 




ai 


-6.798 


84.104 




a 4 


A AH 

9.033 


1 OO AOA 

-izz.yzo 




a 5 


1 Q1 n 
-j.y 1U 


ac ns9 

OD.UoZ 




= 2.0 








a 


1.074 


0.249 




a 1 


-0.162 


2.492 




a 2 


2.843 


-19.569 




ai 


-9.104 


76.479 




fl 4 


1 1 A/1 A 

13.04U 


-1 12. oU/ 




as 


A. 117 
-D.JJ / 


OU. JZ4 




= 4.0 








a 


1.194 


0.855 




ai 


0.212 


4.148 




a 2 


0.534 


-30.259 




ai 


-1.796 


113.208 




fl 4 


1 9 OA 


-104.UU3 




as 


-2.042 


84.867 


r> B 


= 8.0 








a 


1.380 


1.802 




«i 


0.454 


5.040 




a 2 


-1.699 


-34.958 




a 3 


5.204 


123.917 




fl 4 


-6.930 


-175.264 




as 


3.124 


89.385 



Bogdan A. Pastrav et al.: The effects of dust on the derived photometric parameters of disks and bulges in spiral galaxies, Online Material p 4 



Table B.3. Dust effects corr*™*, as in Table lO but in I band. 



Disk (exponential fits); I band 





R, 


ASB 




= 0.1 








ao 


0.998 


-0.040 




»i 


0.043 


1.170 




a 2 


-0.405 


-10.802 




a 3 


1.465 


35.834 




a 4 


O 1 Q C 

-2.1 JJ 


A o m A 

-48.U /4 




as 


1 . 1ZU 


on 7QC 

ZZ. / jj 




= 0.3 








ao 


0.995 


-0.094 




a\ 


0.080 


2.791 




a 2 


-0.687 


-26.681 




03 


2.541 


92.471 




a 4 


Q 7AQ 
"3. /t>3 


ion A/i 7 
-12y.D4/ 




as 


Z.U4Z 


A/1 n/iA 
04.U40 




= 0.5 








ao 


0.996 


-0.116 




a\ 


0.072 


3.692 




a 2 


-0.518 


-35.113 




«3 


2.039 


121.962 




a 4 


q 1 7A 
-3.120 


i "7n oca 
-1 /U.830 




as 


1 Q 1 Q 

l.olo 


o4.4oj 




= 1.0 








ao 


1.003 


-0.123 




«i 


-0.004 


3.955 




a 2 


0.503 


-34.541 




a 3 


-1.433 


119.722 




a 4 


i ion 
1. /69 


1 AO /I AA 

-lo8.4oo 




as 


n c, 1 a. 

-U.J 10 


OA OCO 
04.0JZ 




= 2.0 








ao 


1.029 


0.005 




ai 


-0.080 


3.910 




a 2 


1.822 


-32.885 




a 3 


-6.159 


115.346 




a 4 


0.94 3 


1 A 1 AQ7 

-101.03 / 




as 


A 7^7 
-4.ZJZ 


9. 1 1A1 




= 4.0 








ao 


1.098 


0.354 




a\ 


0.080 


4.626 




a 2 


1.136 


-33.132 




a 3 


-4.122 


114.623 




a 4 


6.840 


-158.173 




aj 


-3.731 


79.565 




= 8.0 








a 


1.238 


1.101 




a\ 


0.350 


5.451 




a 2 


-0.927 


-37.437 




a 3 


2.791 


131.221 




a 4 


-3.132 


-183.944 




as 


1.049 


93.035 



Tabfe B.4. Dust effects corr dus ', as in Table ET] but in J band. 



Disk (exponential fits); J band 





R, 


ASB 




= 0.1 








ao 


0.999 


-0.003 






0.025 


-0.387 




a 2 


-0.230 


3.483 




«3 


0.816 


-9.873 




a 4 


1 1 AC 

- 1 . 1 03 


1 n AOA 

IU.080 




as 


ft C.Q7 


T. CAO 




= 0.3 








a 


0.998 


-0.032 






0.063 


0.599 




a 2 


-0.555 


-5.416 




«3 


1.962 


19.556 




a 4 


7 HC\A 

-z. /y4 


TO err 

-2S.J3J 




as 


1 AAA 
1.441 


1 A QSQ 




= 0.5 








a 


0.998 


-0.053 




a\ 


0.087 


1.439 




a 2 


-0.727 


-14.406 




«3 


2.566 


53.389 




a 4 


1 A/) A 

-3.040 


7Q 1 AC 

-/S.lOJ 




as 


1 GQC 


TQ QO/t 

jV.oo4 




= 1.0 








a 


1.000 


-0.069 




ai 


0.103 


2.379 




a 2 


-0.700 


-21.841 




«3 


2.431 


77.446 




a 4 


-3.390 


-1 1 1. 134 




as 


1 S7Q 
1 .oZJ 


CA 7QQ 

JO. fyj 




= 2.0 








ao 


1.010 


-0.027 




ai 


0.072 


2.777 




a 2 


0.025 


-24.235 




«3 


-0.289 


85.624 




a 4 


U. 1 11 


ni -7,1/1 
-izl. /44 




as 


ft 7^4 
-U.ZJ4 


AO 777 
OZ. / /Z 




= 4.0 








a 


1.039 


0.065 




ai 


0.072 


3.090 




a 2 


0.739 


-20.816 




«3 


-3.223 


71.558 




a 4 


5.601 


-99.585 




as 


-2.951 


51.943 




= 8.0 








a 


1.110 


0.502 




0[ 


0.264 


3.961 




a 2 


-0.326 


-25.968 




«3 


0.093 


90.053 




a 4 


1.546 


-123.285 




as 


-1.428 


62.387 
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Table B.5. Dust effects corr*" 5 ', as in Table lO but in K band. 
Disk (exponential fits); K band 



ASB 





= 0.1 








ao 


1.000 


-0.002 




»i 


0.007 


0.177 




a 2 


-0.064 


-1.737 




a 3 


0.241 


6.099 




a 4 


-0.356 


-8.839 




as 


0.189 


4.587 




= 0.3 








ao 


1.001 


0.005 




»i 


0.017 


-0.201 




a 2 


-0.163 


0.870 




03 


0.638 


-0.106 




a 4 


-0.962 


-2.692 




as 


0.517 


2.674 




= 0.5 








ao 


1.001 


0.008 




a\ 


0.023 


-0.141 




a 2 


-0.232 


-0.302 




a 3 


0.928 


5.527 




a 4 


-1.414 


-11.720 




as 


0.769 


7.566 




= 1.0 








ao 


1.003 


0.010 




«i 


0.037 


0.796 




a 2 


-0.338 


-11.017 




a 3 


1.371 


44.350 




a 4 


-2.107 


-66.118 




as 


1.167 


33.936 




= 2.0 








ao 


1.008 


-0.013 




ai 


0.032 


2.251 




a 2 


-0.212 


-22.720 




a 3 


1.037 


81.245 




a 4 


-1.713 


-113.686 




as 


1.057 


56.193 




= 4.0 








ao 


1.020 


0.021 




a\ 


-0.016 


3.379 




a 2 


0.508 


-28.283 




a 3 


-1.456 


96.856 




a 4 


1.871 


-135.716 




as 


-0.672 


68.721 


r 1 

' B 


= 8.0 








a 


1.047 


0.183 




a\ 


-0.031 


4.151 




a 2 


1.244 


-33.590 




a 3 


-4.392 


113.511 




a 4 


6.612 


-153.092 




as 


-3.251 


75.245 



Table B.6. Dust effects corr dust on the derived axis ratios of the 
disk. Results are listed as coefficients of polynomial fits ao and 
bk (Eq.|2T]) at different and at the effective wavelength of the 
B band. 



Disk 
(exponential fits) 
Bband 





Qapp 

0, 


7^=0.1 

ao 
bo 
bx 


1.000 


t£ = 0.3 
ao 
bo 
bi 


1.000 


t£ = 0.5 
a a 
bo 
bi 


1.000 
U.ooo 


t£ = i-o 

a 
Do 
bi 


1.000 

U.ooo 


*b = 2.0 
a 
bo 
bi 


1.000 
0.888 


t£ = 4-0 
a a 
bo 
bi 


1.000 
1.202 
-0.317 


t£ = 8.0 
a a 
bo 


1.000 
1.202 
-0.317 
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Table B.7. Dust effects corr dus \ as in Table EH but in V band. Table B.8. Dust effects corr dus ', as in Table ESI but in I band. 



Disk Disk 
(exponential fits) (exponential fits) 

V band I band 





Qapp 

a, 


Qt 


tJ — n i 

T B - U.l 




f 


= 0.1 






1.000 




ao 


1.000 








bo 




b\ 






b\ 








t 


= 0.3 




"0 


1.000 




ao 


1.000 


bo 


— 




bo 




b\ 


- 




bi 




— n s 




f 


= 0.5 






1.000 




ao 


1.000 








bo 




h 






bi 




tJ — 1 n 






= 1.0 




^0 


1 .Mi !M 




ao 


1.000 




0.888 




bo 










bi 




t-^ — o n 






= 2.0 






1.000 




ao 


1.000 




0.888 




bo 




*1 






bi 




t£ = 4.0 






= 4.0 




ao 


1.000 




ao 


1.000 


bo 


1.185 




bo 


1.263 


bx 


-0.285 




bi 


-0.380 


t> b = 8.0 






= 8.0 






1.000 




ao 


1.000 


to 


1.152 




bo 


1.173 




-0.259 




bi 


-0.277 
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Table B.9. Dust effects corr*" 5 ', as in Table EH but in J band. Table B.10. Dust effects corr dlls ', as in TableES but in K band. 



Disk Disk 
(exponential fits) (exponential fits) 

J band K band 





Qapp 

a, 


Uajjjj 

Qt 


tJ — n i 

T B - U.l 






= 0.1 






1.000 




a 


1.000 








bo 




b\ 


— 




bi 




B ~ U - j 






= 0.3 




"0 


1.000 




a 


1.000 


bo 


— 




bo 




b\ 


— 




bi 




tJ — n ^ 
b ~ 




f 


= 0.5 






1.000 




a 


1.000 








bo 




h 






bi 




tJ — 1 n 






= 1.0 




CIq 


1 .000 




a 


1.000 


bo 


— 




bo 




b\ 






bi 




B ~ 2 - U 






= 2.0 






1.000 




a 


1.000 


bo 






bo 




bx 






bi 




r> B = 4.0 






= 4.0 




ao 


1.000 




a 


1.000 


bo 


1.115 




bo 




by 


-0.283 




bi 




t> b = 8.0 




ri 


= 8.0 




ao 


1.000 




a 


1.000 


bo 


1.180 




bo 


1.155 


bi 


-0.285 




bi 


-0.234 
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Table B.ll. Dust effects corr dus ' on on the derived photometric 
parameters of the disk: effective radius, central surface bright- 
nesses and Sersic index. Results are listed as coefficients of poly- 
nomial fits a% (Eq. [T4l) at different and at the effective wave- 
length of the B band. 



Disk (Sersic fits); B band 





R 


ASB 


sers 
opp 




= U.l 








«0 


0.995 


-0.063 


1.002 




a\ 


0.044 


2.372 


-0.182 




a 2 


-0.345 


-22.131 


1.211 




a 3 


1.120 


74.180 


-4.537 




a 4 


-1.560 


-101.264 


6.691 




as 


0.833 


48.914 


-3.684 


J 


— U.J 








ao 


0.994 


-0.048 


0.992 




ai 


0.056 


2.415 


-0.132 




a 2 


-0.496 


-21.653 


0.417 




03 


1.898 


74.819 


-1.545 




a 4 


-2.891 


-104.905 


2.127 




a S 


1.672 


53.047 


-1.365 




— U.j 








ao 


0.995 


0.003 


0.967 




a\ 


0.065 


2.920 


0.247 




a 2 


-0.613 


-24.752 


-3.059 






2.598 


83.061 


9.676 




a 4 


-4.112 


-112.046 


-13.110 




a S 


2.425 


55.212 


5.969 


Ti 


in 

= 1.1) 










ao 


1.002 


0.194 


0.925 




a\ 


0.122 


4.000 


0.393 




a 2 


-1.139 


-33.452 


-5.211 




«3 


5.024 


117.268 


17.873 




a 4 


-8.032 


-160.212 


-25.941 




as 


4.653 


77.956 


13.052 


r> 


— 9 n 

— z.U 








ao 


1.026 


0.727 


0.842 




a\ 


-0.041 


5.733 


-0.142 




a 2 


1.345 


-44.096 


-0.664 




a 3 


-3.587 


156.440 


2.953 




a 4 


3.989 


-218.542 


-5.624 




as 


-1.016 


107.254 


3.783 


J 

T B 


= 4.0 








ao 


1.099 


1.718 


0.729 




«i 


0.141 


5.685 


-0.277 




a 2 


0.394 


-37.795 


1.157 




a 3 


-1.125 


129.619 


-3.232 




a 4 


2.309 


-182.610 


4.996 




as 


-1.065 


91.756 


-2.343 




= 8.0 








a 


1.230 


2.763 


0.685 




a\ 


0.483 


6.037 


0.878 




a 2 


-1.827 


-44.548 


-7.585 




a 3 


6.694 


144.855 


27.851 




a 4 


-7.716 


-197.911 


-37.802 




as 


2.714 


98.889 


17.186 




bo 


1.914 







Table B.12. Dust effects corr 4 "*', as in Table |B~TT1 but in V 
band. 



Disk (Sersic fits); V band 





R, 


ASB 


sers 
"app 




= 0.1 








ao 


0.996 


-0.073 


1.002 




Q[ 


0.030 


2.129 


-0.182 




a 2 


-0.271 


-18.625 


1.108 




«3 


V.yjl 


0U.1V4 


-j.oyj 




a 4 


1 134 
- 1 . J j*t 


SO 9Q7 
-0U.Z7 / 


j. J4i 




as 


n 714 

u. / it 


JO. 1 ou 


3 ("196 

-J.UZU 




= 0.3 










a 


0.993 


-0.063 


0.993 




a\ 


0.045 


2.638 


-0.113 




a 2 


-0.395 


-25.476 


0.591 




«3 


1 /ion 


Ol .5 ly 


-Z.4o4 




a 4 


9 94.Q 


1 1 Q QQA 


J. I U7 




as 


1 9Q7 


JO. J J J 


9 99A 




= 0.5 










ao 


0.993 


-0.040 


0.979 




ai 


0.043 


2.347 


0.090 




a 2 


-0.393 


-21.559 


-1.267 




«3 


l.ooz 


1 A '7/1'") 

/4. /4z 


T CI I 
J.J 1 1 




a 4 


9 ASA 
-Z.OOU 


1fH 17S 


Zt ZtSA 




as 


1 fild 

1 .UJ't 


SI zL6k 

J 1 .H-UO 


1 79(S 
1 . / zu 




= 1.0 








ao 


0.995 


0.027 


0.953 




ai 


0.143 


3.812 


0.320 




a 2 


-1.396 


-30.914 


-4.416 




«3 


^ A1A 




1 c a 'ia 




a 4 


-O.JOO 


1 1Q 9£S 

-1 jy.zoj 


99 AOS 




as 


A 718 

/ JO 


67 (SSfS 

U / .UJU 


1 1 9QS 

1 1 .Z7 J 




= 2.0 










ao 


1.014 


0.405 


0.889 




fli 


-0.041 


4.579 


0.039 




a 2 


0.577 


-37.239 


-2.297 




«3 


-U. Jo4 




O.JZJ 




a 4 


-U.oZo 


1 87 190 
-lo/ .jZU 


- 1 J.OD 1 




as 


1 H9 


Q1 71 9 
y 1 . / 1 z 


7 AAQ 
/ .DO? 




= 4.0 










ao 


1.067 


1.221 


0.784 




ai 


-0.117 


6.442 


-0.432 




a 2 


2.347 


-48.673 


2.099 




fl3 


-6.991 


170.863 


-6.111 




a 4 


Q 9 1 1 


91Q 7SS 


7 7A1 




as 


-3.855 


118.370 


-3.032 




= 8.0 










ao 


1.170 


2.305 


0.691 




0[ 


0.328 


5.584 


0.551 




a 2 


-0.744 


-37.821 


-5.302 




«3 


2.194 


125.151 


18.248 




a 4 


-0.993 


-174.691 


-22.781 




as 


-0.404 


88.842 


9.689 




bo 


1.734 
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Table B.13. Dust effects corr dus \ as in Table|BT[] but in I band. Table B.14. Dust effects cor/"", as in Table|BT[] but in J band. 



Disk (Sersic fits); I band Disk (Sersic fits); J band 





R, 


ASB 


sers 

app 






R, 


ASB 


sers 
"app 




= 0.1 










= 0.1 










ao 


0.998 


-0.044 


1.001 




a 


0.990 


-0.022 


0.991 




»i 


0.005 


0.836 


-0.110 




a. 


0.158 


-0.132 


0.143 




a 2 


-0.065 


-7.329 


0.362 




a 2 


-0.877 


2.597 


-1.399 




a 3 


0.294 


23.507 


-1.198 




a 3 


2.098 


-9.741 


3.762 




a 4 


n a 70 
-0.4/0 


-3U.965 


1.583 




a 4 


7 7/1 a 
-2.243 


13.U65 


A A 1 1 

-4.01 1 




as 


U.Z6J 


1 A 77 1 
14. Ill 


1 nnn 
- 1 .uuu 




as 


n SQA 

u.574 


-J.JJ7 


1 .54U 




= 0.3 








/' 

T B 


= 0.3 










ao 


0.994 


-0.102 


1.000 




a 


0.989 


-0.032 


0.990 




»i 


0.022 


2.777 


-0.192 




a t 


0.158 


-0.149 


0.018 




a 2 


-0.185 


-24.179 


1.045 




a 2 


-0.901 


2.272 


-0.361 




a 3 


0.765 


79.406 


-3.402 




a 3 


2.280 


-5.536 


0.536 




a 4 


1 7AC 

-1.2U5 


i m 7/io 
-1U/.205 


4.523 




«4 


7 C77 

-2.5 11 


Q Q7Q 

3.323 


n Q 07 

-0.352 




as 


n 773 
U. /Z3 


c 1 7 1 n 
jl./lU 


7 /170. 
-Z.42U 




CIS 


1 . 1U / 


i 7Qn 

i.zyu 


n i cc 


r> B 


= 0.5 








f 

T B 


= 0.5 










ao 


0.993 


-0.108 


0.991 




a 


0.989 


-0.049 


0.991 




a\ 


0.038 


3.564 


-0.033 




a i 


0.166 


0.531 


-0.049 




a 2 


-0.284 


-31.501 


-0.197 




a 2 


-0.981 


-3.416 


0.150 




a 3 


1.153 


103.483 


0.219 




a 3 


2.622 


12.386 


-0.991 




a 4 


-1. /90 


1 Q O 7Q /I 

-135.234 


n 1 r\A 
-U. 1U4 




a 4 


1 AO /I 

-3.094 


id AAA 

-iy.444 


1 A C 1 

1.451 




as 


1 H7A 
l.U/O 




n 7QQ 

-u.zyy 




as 


V.jyy 


1 1 7H7 

11. /u/ 


-U.yjL 




= 1.0 








f 
T B 


= 1.0 










ao 


0.991 


-0.072 


0.974 




a 


0.996 


-0.042 


0.987 




«i 


0.126 


3.207 


0.217 




a i 


0.066 


1.180 


-0.046 




a 2 


-1.006 


-25.867 


-2.983 




a 2 


-0.548 


-9.131 


-0.280 




a 3 


3.742 


85.774 


10.048 




a 3 


2.056 


32.105 


0.897 




a 4 


-5.451 


-i iD.oiy 


1 A 777 
"14.22 / 




a 4 


7 

-IS ID 


-40. 121 


i a f^n 
-1.40/ 




as 


7 qso 

Z.voU 


ca 77A 
JO. /ZO 


A 7A7 
O. / O / 




as 


1 . Jyy 


7/1 QAQ 

24.yoy 


U.340 




= 2.0 








f 
T B 


= 2.0 










ao 


0.997 


0.082 


0.943 




a 


0.986 


-0.022 


0.966 




ai 


0.188 


4.511 


0.285 




a t 


0.378 


3.265 


0.262 




a 2 


-1.357 


-35.919 


-4.521 




a 2 


-2.632 


-26.149 


-3.543 




a 3 


5.193 


121.950 


16.264 




a 3 


8.165 


87.412 


12.589 




a 4 


7 i 


-164. you 


7 A A07 

-24.U92 




a 4 


1 n A7A 
-It). 0/0 


-1 15.301 


i o ?n 
-15.53 / 




as 


A 77A 
4.2Z4 


on i 
5U. 130 


1 7 7CQ 
1Z.Z33 




ds 


^ 1 77 

J. 1 /Z 


co 7/ic 
J5.Z40 


Q 1 QQ 

y.lyy 


< 


= 4.0 








f 


= 4.0 










ao 


1.029 


0.572 


0.863 




a 


0.999 


0.175 


0.928 




a\ 


0.018 


6.053 


-0.058 




a { 


0.381 


5.298 


0.425 




a 2 


0.893 


-46.157 


-0.692 




a 2 


-2.277 


-41.000 


-4.877 




a 3 


-2.523 


157.560 


2.460 




a 3 


6.996 


133.928 


16.352 




a 4 


3.283 


-213.748 


-4.427 




a 4 


-9.024 


-176.144 


-23.504 




as 


1 1 37 
-1.1 3Z 


1 no ono 


7 Q7/1 

z.y /4 




Cls 


A Af^A 
4.404 


Q7 7ah 
53. /OU 


1 1 Q^Q 

i t.soy 


' B 


= 8.0 










= 8.0 










a 


1.103 


1.514 


0.762 




a 


1.044 


0.711 


0.873 




a\ 


0.206 


6.497 


0.022 




a t 


0.277 


5.220 


-0.141 




a 2 


0.087 


-47.529 


-0.630 




a 2 


-1.082 


-36.255 


0.056 




a 3 


-0.788 


163.635 


1.580 




a 3 


3.213 


121.875 


0.205 




a 4 


2.447 


-228.405 


-0.712 




a 4 


-3.534 


-164.571 


-1.115 




as 


-1.548 


113.085 


-0.019 




as 


1.620 


80.321 


1.203 




bo 


1.516 








bo 


1.417 
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Table B.15. Dust effects cor/" 1 ', as in Table IBTT1 but in K 
band. 



Disk (Sersic fits); K band 





Itapp 
R, 


A.SB 


sen 
apP 




= 0.1 








ao 


1.000 


-0.004 


1.000 




»i 


-0.003 


0.362 


-0.018 




a 2 


0.016 


-3.375 


-0.756 






-U.Ut j 


1 n a 1 t 


7 7n^ 

Z. /Uj 




a 4 


V7.V7 1 £ 


1 3 9 1 Q 


a. rnzL 




as 


U.U17 


6 f)98 


1 867 

1 .ou / 




= 0.3 








a 


1.000 


-0.004 


1.000 






-0.005 


0.336 


-0.004 




a 2 


0.030 


-2.616 


-0.771 




«3 


-u.uty 


/.jZl 


Z.4Z / 




a 4 


n nztzL 


7. 1UO 






as 


U.U9o 


zt ^ni 


1 .4 J J 




= 0.5 








ao 


1.000 


-0.013 


0.998 




«i 


-0.007 


0.803 


-0.065 




a2 


0.044 


-7.283 


-0.100 




a 3 


-U.UZj 


24. / jZ 


U.-iio 




a 4 


u.u / u 


- Jt. J 1 u 


f) 7S8 
u. / JO 




as 




1U.7UU 


Cl 199 




= 1.0 








ao 


1.001 


-0.014 


0.990 




ai 


-0.007 


1.452 


0.051 




02 


0.044 


-12.479 


-0.999 




a 3 


n H79 

u.u/z 


/in /:/] o 
4U.04o 


Z.ooj 




a 4 


f) 987 

U.Z.O / 


- J J . 1 J7 


1 70Q 




as 


U.^J.Z 


97 a no 


1 zLSI 

1 .'TOJ 




= 2.0 








«o 


1.002 


-0.002 


0.990 




ai 


0.016 


1.973 


-0.017 




a 2 


-0.151 


-15.100 


-0.740 




a 3 


U.oOJ 


ai /inn 
4 / .4UU 






«4 




A7 S9zl 


1 899 
-J.oZZ 




«5 


n qi 7 




1 7zt1 
1. /HI 


r{ 


= 4.0 








a 


1.006 


0.087 


0.973 




a\ 


0.125 


1.723 


0.222 




a 2 


-1.087 


-14.479 


-3.569 




a 3 


4.214 


53.737 


13.137 




a 4 


6 96S 
-O.ZOJ 


78 77Q 

- / o.z /y 


1 Q S 1 S 




as 


3.341 


41.376 


9.712 


' B 


= 8.0 










ao 


1.020 


0.253 


0.945 




ai 


0.167 


3.285 


0.380 




a 2 


-1.142 


-21.763 


-4.948 




a 3 


4.410 


71.740 


17.391 




a 4 


-6.501 


-97.370 


-25.382 




as 


3.535 


49.569 


12.819 




bo 


1.360 
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Table B.16. Dust effects corir ust on the derived photometric 
parameters of the thin disk: scale-lengths and central surface 
brightnesses. Results are listed as coefficients of polynomial fits 
a k (Eq.[l4ji at different r£ and at 912A. 

Thin Disk (exponential fits); 912A 



ASB 



J 

T B 


= U.l 








Oq 


1 no^ 


n 7TS 




d\ 


U.OIZ 


n ^^7 

-U.J J / 




a 2 


^ A7Q 


^ 7S^l 






ZXJ.Djy 


1 ^ 70S 






-Ay. jUj 


1 cqo 

iz.jyz 




a 5 


1 «; oss 

1 J. Zoo 


n 777 
-u. / z / 


J 

T B 


= 0.3 








a 


1 noA 


n A7S 
U.OZo 






1 fKS 


1 1QO 

1 .zyz 




a 2 


Q 


4 SQO 




«3 




SQ7 




0.4 


■Jj.U / J 


- < +j.yzu 




as 


OS 71 1 
Zo. /II 


7 1 ^QQ 


J 
T B 


= 0.5 








«o 


1.176 


1 096 




d\ 


1.096 


2.155 




G>% 


-9.227 


-5.062 




U j 


37.412 


22.126 




(1a 


-59.843 


-36.171 




CI5 


34.669 


26.218 


J 


1 n 
= l.U 








a Q 


1 .JJU 


1 Q9R 




"1 


2.340 


4.346 




(32 


-1Q 


-14.232 




"3 


76.913 


50.135 






-123.527 


-69.942 




"5 


72.592 


41.298 


J 
T B 


= Z.U 








a Q 








"1 








CL2 








"3 








(X4 








"5 






J 
T B 


= 4.0 








a Q 








a\ 








a 2 








a 3 








a 4 








a 5 








= 8.0 








a Q 








a { 








a 2 








a 3 








a 4 








a 5 







Table B.17. Dust effects cor/" 5 ', as in Table|Bj6l but at 1350A. 



Thin Disk (exponential fits); 1350 A 





R, 




b 


= 0.1 








a 


1.008 


0.105 




a\ 


0.431 


-1.436 






-4.047 


16.665 




a 3 


14.298 


-55.731 




a A 


-20.601 


72.612 




as 


10.593 


-30.452 




= 0.3 








a 


1.043 


0.297 




a\ 


0.791 


-0.097 




ci2 


-7.440 


6.649 




a 3 


27.333 


-19.443 




fl4 


-40.348 


20.507 




a s 


21.340 


-2.430 


B 


= 0.5 










1.081 


0.540 






0.985 


1.190 




aj 


-8.997 


-5.326 




a 3 


33.861 


25.912 




fl4 


-50.891 


-44.371 




a 5 


27.550 


30.185 


a 


= 1.0 








a 


1.169 


1.066 






2.141 


2.646 




a-i 


-19.501 


-11.187 




a 3 


73.491 


46.183 




CI4 


-111.042 


-70.482 




«5 


£n 1 11 
DU. 1 /Z 


4 j.U^fZ 




= 2.0 








a 


1.401 


2.035 




ai 


0.867 


3.980 




«2 


-1.995 


-8.583 




a 3 


12.122 


30.125 




fl4 


-25.331 


-39.597 




«5 


O 1 QO^ 
Zt.oZj 


nc Af*l 




= 4.0 








a 












— 




ai 








a 3 








CI4 








«5 






t'b 


= 8.0 








a 
























a 3 
















a$ 
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Table B.18. Dust effects cor/"", as in TableES but at 1500A. 



Thin Disk (exponential fits); 1500 A 





ASB 


4 = 0.1 

ao 
a\ 
a 2 
ai 
a 4 
as 


1.004 0.084 
0.420 -1.226 
-3.944 13.980 
13.839 -46.445 
-19.831 60.230 
10.147 -24.922 


= 0.3 

a 
a\ 
a 2 
ai 
a 4 
as 


1.033 0.237 
0.753 -0.277 
-7.137 6.660 
26.201 -16.706 
-38.639 14.387 
20.393 0.912 


= 0.5 

ao 
a\ 
a 2 
a 3 
a 4 
as 


1.066 0.432 
0.920 1.220 
-8.538 -5.787 
32.204 26.737 
-48.409 -44.493 
26.155 29.551 


T> B = 1.0 

ao 
aj 
a 2 
ai 
a 4 
as 


1.159 0.933 
0.986 0.839 
-8.441 4.623 
35.277 -5.468 
-57.262 -2.005 
33.608 11.352 


4 = 2.0 

ao 
a\ 
a 2 
ai 
a 4 
as 


1.357 1.789 
0.780 4.164 
-1.599 -11.377 
10.129 41.498 
-20.688 -57.003 
17.851 34.224 


ri = 4.0 

ao 
»i 
a 2 
ai 
a 4 
as 




ri = 8.0 

ao 
a\ 
a 2 
ai 
a 4 
as 





Table B.19. Dust effects cor/"", as in Table|Bj6l but at 1650A. 



Thin Disk (exponential fits); 1650 A 





^f- ASB 


4 = 0.1 

ao 
a i 
a 2 
ai 
a 4 
as 


1.001 0.064 
0.406 -1.523 
-3.797 15.694 
13.237 -50.444 
-18.896 64.151 
9.640 -26.392 


4 = 0.3 

a 
a i 
a 2 
ai 
a 4 
as 


1.024 0.200 
0.710 -0.296 
-6.804 5.411 
24.945 -13.128 
-36.769 11.177 
19.385 1.437 


4 = 0.5 

ao 
fli 

a 2 
ai 
a 4 
as 


1.053 0.321 
0.857 0.896 
-8.095 -1.783 
30.557 10.602 
-45.916 -20.849 
24.761 17.916 


ri = 1.0 

ao 
a-i 
a 2 
ai 
a 4 
as 


1.132 0.774 
0.987 1.492 
-8.724 -3.603 
35.796 22.766 
-57.094 -40.579 
32.859 29.342 


ri = 2.0 

a 
fl! 

a 2 
d 3 
a 4 
as 


1.316 1.570 
0.707 4.048 
-0.006 -8.385 
3.119 29.322 
-9.095 -39.432 
10.836 25.428 


4 = 4.0 

ao 
«i 
a 2 
ai 
a 4 
as 




4 = 8.0 

ao 
«i 
a 2 
ai 
a 4 
as 





Bogdan A. Pastrav et al.: The effects of dust on the derived photometric parameters of disks and bulges in spiral galaxies, Online Material p 13 



Table B.20. Dust effects cor/"", as in Table|Bj2] but at 2000A. 



Thin Disk (exponential fits); 2000 A 





ASB 


4 = 0.1 

ao 
a\ 
a 2 
ai 
a 4 
as 


0.999 0.040 
0.441 -1.159 
-4.126 13.118 
14.467 -43.311 
-20.727 56.216 
10.616 -23.116 


t£ = 0.3 
ao 
a\ 

a 2 

03 
04 

as 


1.023 0.230 
0.764 -1.520 
-7.235 14.229 
26.621 -35.838 
-39.324 35.887 
20.812 -7.620 


t£ = 0.5 

ao 
a\ 
a 2 
a 3 
a 4 
as 


1.055 0.325 
0.914 1.547 
-8.474 -7.152 
32.139 28.827 
-48.450 -44.874 
26.273 29.142 


*i = i.o 

ao 
a\ 

a 2 
a-i 
a 4 

as 


1.151 0.820 
0.848 0.964 
-6.903 6.136 
30.565 -12.717 
-51.311 11.037 
31.110 3.928 


t£ = 2.0 
ao 
a\ 

a 2 

«3 

a 4 
as 


1.388 1.828 
1.070 4.501 
-2.240 -9.516 
11.543 31.803 
-22.974 -42.024 
19.749 26.735 


t£ = 4.0 

ao 
»i 
a 2 

Q3 

a 4 

«5 




t£ = 8.0 

ao 
a\ 
a 2 
ai 

«4 

as 





Table B.21. Dust effects cor/" 5 ', as in Table|Bj6l but at 2200A. 



Thin Disk (exponential fits); 2200A 





^f- ASB 


4 = 0.1 

ao 
ai 

a 2 
a-i 
a 4 
as 


1.000 0.058 
0.480 -1.337 
-4.478 14.927 
15.732 -48.808 
-22.541 62.773 
11.546 -25.547 


t' b = 0.3 

a 
a i 
a 2 
a^ 
a 4 
as 


1.029 0.212 
0.822 -0.640 
-7.653 10.231 
28.202 -26.585 
-41.722 26.286 
22.143 -3.584 


t' b = 0.5 

ao 
fli 

a 2 
a 3 
a 4 
as 


1.067 0.416 
0.971 0.855 
-8.789 -2.116 
33.499 17.848 
-50.765 -35.186 
27.721 26.628 


t'b = 1-0 

a a 
a-i 
a 2 
ai 
a 4 
as 


1.183 0.952 
0.662 1.392 
-4.824 4.614 
24.674 -8.654 
-45.213 6.739 
29.510 5.524 


t'b = 2.0 

a 
fl! 
a 2 
a 3 
a 4 
as 


1.434 2.018 
1.322 5.194 
-3.768 -11.877 
17.879 36.876 
-34.457 -46.861 
27.841 28.553 


t' b = 4.0 

a a 
«i 
a 2 
ai 
a 4 
as 




t' b = 8.0 

a a 
«i 
a 2 
ai 
a 4 
as 
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Table B.22. Dust effects cor/"", as in TableEm but at 2500A. 



Thin Disk (exponential fits); 2500 A 





ASB 


4 = 0.1 

ao 
a\ 
a 2 
ai 
a 4 
as 


0.992 0.008 
0.401 -2.140 
-3.752 21.033 
13.031 -67.001 
-18.536 84.758 
9.433 -35.062 


t£ = 0.3 
a 
a\ 

a 2 
ai 

a 4 

as 


1.002 0.034 
0.707 0.755 
-6.727 -4.914 
24.468 20.312 
-35.873 -32.638 
18.842 21.546 


t£ = 0.5 
ao 
a\ 

a 2 
ai 
a 4 
as 


1.022 0.155 
0.835 0.015 
-7.878 2.954 
29.564 -1.692 
-44.193 -5.974 
23.724 11.273 


*i = i.o 

ao 
a\ 
a 2 
ai 
a 4 
as 


1.093 0.454 
0.940 2.038 
-7.505 -5.296 
31.341 26.848 
-50.467 -44.363 
29.269 30.151 


t£ = 2.0 

ao 
a\ 
a 2 
ai 
a 4 
as 


1.320 1.481 
2.043 3.998 
-14.879 -11.417 
59.082 45.016 
-94.459 -67.070 
55.804 41.290 


t£ = 4.0 

ao 
»i 
a 2 
ai 
a 4 
as 




t£ = 8.0 

ao 
a\ 
a 2 
ai 
a 4 
as 





Table B.23. Dust effects cor/" 5 ', as in Table|Bj6l but at 2800A. 



Thin Disk (exponential fits); 2800 A 





^f- ASB 


4 = 0.1 

ao 
ai 

a 2 
ai 
a 4 

as 


0.988 -0.029 
0.468 -1.246 
-4.414 14.170 
15.151 -48.559 
-21.310 64.367 
10.664 -27.452 


t' b = 0.3 

a 
a i 
a 2 
ai 
a 4 

(35 


0.994 -0.012 
0.647 0.137 
-6.224 0.884 
22.485 0.041 
-32.824 -5.379 
17.154 8.639 


t' b = 0.5 

ao 
fli 

a 2 
a 3 
a 4 

«5 


1.007 0.076 
0.759 -0.846 
-7.325 10.043 
27.334 -25.567 
-40.679 25.306 
21.704 -3.076 


t'b = 1-0 

a a 
a-i 
a 2 
ai 
a 4 

«5 


1.059 0.306 
0.934 0.357 
-7.758 7.293 
31.384 -14.306 
-49.226 10.369 
27.730 4.661 


t'b = 2.0 

a 
fl! 

a 2 
a 3 
a 4 

«5 


1.262 1.153 
1.438 3.819 
-9.505 -12.382 
38.355 48.800 
-61.693 -73.241 
37.055 44.461 


t' b = 4.0 

a a 
ai 

a 2 
ai 
a 4 

«5 




t' b = 8.0 

a a 
«! 
a 2 
ai 
a 4 
as 
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Table B.24. Dust effects cor/"", as in TableES but at 3600A. 



Thin Disk (exponential fits); 3600 A 





^ ASfi 


4 = 0.1 

ao 
a\ 
a 2 
ai 
a 4 
as 


1.014 0.175 
0.272 -2.847 
-2.475 27.088 
8.762 -84.574 
-12.570 106.574 
6.415 -45.439 


t£ = 0.3 
ao 
a\ 

a 2 

03 
a 4 

as 


1.044 0.324 
0.661 0.059 
-5.910 4.178 
21.100 -10.477 
-30.519 8.858 
15.773 0.805 


t£ = 0.5 
ao 
a\ 

a 2 

a 3 

a 4 
as 


1.075 0.569 
0.918 -0.624 
-8.058 10.348 
29.073 -26.076 
-42.463 25.554 
22.254 -4.167 


*i = i.o 

ao 
a\ 
a 2 
a 3 
a 4 
as 


1.157 1.018 
1.282 1.022 
-10.829 1.968 
40.590 0.493 
-61.384 -8.681 
33.574 12.854 


t£ = 2.0 

ao 
a\ 
a 2 
a 3 
a 4 
as 


1.321 1.837 
1.640 3.299 
-12.336 -10.668 
48.887 42.317 
-78.133 -63.644 
46.195 39.124 


t£ = 4.0 

ao 
»i 
a 2 

Q3 

a 4 

«5 




t£ = 8.0 

ao 
»i 
a 2 

«3 
a 4 

a 5 





Table B.25. Dust effects corr 4 ""', as in Table [BTT61 but in B 
band. 



Thin Disk (exponential fits); B band 





n„ PP 
R, 


ASS 


< 


= 0.1 






ao 


0.989 


-0.084 




oil 


0.304 


1.1 15 




a 2 


-2.820 


-7.785 




a 3 


Q ^97 


11 A 1 C 
ZZ.41 o 




a 4 


1 i ins 


-Zy.yjJ 1 




as 




/ OH- 




= 0.3 








a 


0.981 


-0.072 




a i 


0.705 


-0.250 




a 2 


-6.821 


4.195 




a 3 


Ol o 1 n 


1 a ^in 




a 4 


JJ.U7U 


1 7 74? 




as 


1 / . 1 JZ 


A H9 




= 0.5 








a 


0.980 


-0.107 




a i 


1.030 


1.152 




a 2 


-10.144 


-9.028 




a 3 


1G CtA 1 






a 4 


-J 1 .^fo / 


ztQ Q9S 




as 


1(\ 1 

Z-U. 1 J J 


Z7.UZJ 




= 1.0 






ao 


1.008 


-0.017 




a i 


0.451 


0.973 




a 2 


-4.428 


-5.939 




a 3 


to.oto 


9Q A 9/1 




a 4 


-29.290 


-48.859 




as 


16.546 


31.756 




= 2.0 








a 


1 MZ 






a\ 


U.ooz 


1 1QA 




a 2 


^ iic\ 

-J.Z f\J 


1 A Q11 




a 3 


1 /I 11A 


on 

jo.yz / 




a 4 


-23.998 


-83.837 




as 


15.305 


48.504 




= 4.0 








a 








ai 








a 2 








a 3 








a 4 








as 








= 8.0 








ao 








fli 








a 2 








a 3 








a 4 








as 
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Table B.26. Dust effects cor/" 1 ', as in Table |BT6l but in V 
band. 



Thin Disk (exponential fits); V band 





K„ pp 
Ri 


A.SB 


ri 


= 0.1 






ao 


0.990 


-0.090 




a\ 


0.227 


2.042 




a 2 


-2.121 


-18.066 




a 3 


7 1 7A 
/.I/O 


cq n i c. 




a 4 


-1U.U1 / 


OU.OjO 




as 


4.770 


J7.7iH 




= 0.3 






a 


0.980 


-0.082 




fli 


0.562 


-0.652 




a 2 


-5.369 


7.347 




a 3 


in coo 
15.989 


1 C C7 1 
-Z3.3 / i 




a 4 








as 


1 ^ 9^0 

1J.ZJ7 


-Ij.JJJ 




= 0.5 






ao 


0.976 


-0.114 




«l 


0.825 


0.330 




a 2 


-8.006 


-2.191 




a 3 


Z5. IID 


o n7c 




04 


-H-O.OO 1 


IJ.OOH 




as 


iU.JO? 






= 1.0 






ao 


0.991 


-0.222 




ai 


0.324 


7.145 




a 2 


-3.202 


-67.282 




03 


1 Q 1 OA 

19.180 


99.C 99a 




a 4 


-20.885 


-331 860 




as 


12.005 


166.771 


7— 


= 2.0 






a 


1 .U49 


n in] 
U. 1U1 




a\ 


1.U4U 






a 2 


7 SAC 
- / .040 


1 1 fiQA 




a 3 


3(J. loU 






a 4 


-46.295 


-69.664 




as 


25.748 


42.168 


ri 


= 4.0 








«o 








ai 








a 2 








a 3 








a 4 








as 






' B 


= 8.0 








ao 








a\ 








a 2 








a 3 








a 4 








as 







Table B.27. Dust effects cor/" 1 ', as in TableEIS] but in I band. 



Thin Disk (exponential fits); I band 





K/ 


ASB 


ri 


= 0.1 








ao 


0.994 


-0.040 




a t 


0.105 


0.842 




a 2 


-1.084 


-8.802 




a 3 


3.863 


31.279 




a 4 


c cm 

0.399 


A A O A 1 

-44.841 




as 


ion 

Z.813 


99 1A1 
ZZ. / 49 


ri 


= 0.3 








ao 


0.985 


-0.018 




a t 


0.316 


-2.304 




a 2 


-3.140 


19.246 




a 3 


11.102 


-58.373 




a$ 


1 C 07C 

-13.8 /3 


70 A 7 1 
/Z.4/ 1 




as 


s n^9 

8.U3Z 


90 Q1 1 




= 0.5 








a 


0.978 


-0.070 




a i 


0.520 


-2.038 




a 2 


-5.059 


19.207 




a 3 


17.823 


-61.176 




a 4 


OC /I A 1 

-23.449 


70 AO 1 

/a. 691 




as 


1 9 CQ/1 

1Z.8V4 


Q9 Q/17 
-9Z.V4/ 




= 1.0 








a 


0.980 


-0.153 




O] 


0.286 


0.133 




a 2 


-2.574 


0.107 




a 3 


9.890 


4.659 




fl 4 


-13.242 


1 O con 
-12. JO I 




«5 


8.603 


11.954 


ri 


= 2.0 








a 


n ooo 

o.yss 


-U.14V 




a i 


U.393 


1 .Z /Z 




a 2 


-4.399 


- / .OOV 




a 3 


1 7 A1 A 
1 /.OlO 


^ 1 1 Q 




an 


07 1 /I O 

-Z/.148 


CH A 1 A 

-j / .4 14 




as 


15.239 


36.215 




= 4.0 








a 








ai 








a 2 








a 3 








fl 4 








as 






r> B 


= 8.0 








a 








«i 








a 2 








a 3 








fl 4 








«5 
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Table B.28. Dust effects cor/"", as in Table|Bj2] but in J band. 



Thin Disk (exponential fits); J band 





«i 


ASZ? 




= 0.1 








ao 


0.997 


-0.026 




fli 


0.037 


0.277 




a 2 


-0.426 


-3.052 




a 3 


1.630 


12.543 




a 4 


9 /I Q 1 


i o not 
-19.990 




a s 


1 97 1 
1 .Z / 1 


1U.7JJ 




= 0.3 








ao 


0.993 


-0.047 




ai 


0.123 


0.648 




02 


-1.333 


-7.516 




a 3 


4.990 


29.645 




a 4 


-/.JO/ 


/I C 7Q"2 

-45. ;83 




as 


^ con 


Z4.S lu 


r> B 


= 0.5 








ao 


0.989 


-0.028 




ai 


0.219 


-1.683 




a 2 


-2.287 


14.309 




03 


8.444 


-41.563 




a 4 


1 9 QC7 
-11. 30/ 


j(l QIC 

4y.3io 




as 


O.J /O 


i Q 1 on 


r' E 


= 1.0 








ao 


0.982 


-0.066 




«l 


0.481 


-2.369 




a 2 


-4.764 


22.219 




03 


17.193 


-66.935 




a 4 


9/1 OA O 

-24.848 


Sz.zol 




as 


IZ.OoO 


-jj.jz.yj 


r' E 


= 2.0 








ao 


0.986 


-0.098 




«l 


0.296 


-0.140 




a 2 


-2.644 


1.152 




a 3 


10.382 


5.930 




a 4 


-lo.Ujo 


-i /.yoo 




as 


9.019 


15.560 


SB 


= 4.0 








a 


0.998 


-0.055 




ai 


C\ AO/I 


U.olD 




a 2 


-j.Oyj 


-U.OZo 




a 3 


T\ 1AA 

Z1.Z44 


1Z.J4U 




a 4 


-3 1,000 


nc 1 
-Zo.Uol 




as 


17.468 


22.590 


r{ 


= 8.0 








a 








ai 








a 2 








a 3 








a 4 








a 5 







Table B.29. Dust effects corr 4 ""', as in Table lB7T6l but in K 
band. 



Thin Disk (exponential fits); K band 





Kgpp 
Ri 


ASS 


< 


= 0.1 






ao 


0.999 


-0.014 






0.030 


0.017 




a 2 


-0.254 


0.771 




a 3 


U.8j4 


-J. LyJ 




a A 


-l.loo 


A 937 




a 5 


U.J71 


- 1 <SQ 1 
- 1 .\jy l 




= 0.3 








a 


0.996 


-0.040 




a i 


0.085 


0.998 




a 2 


-0.738 


-8.630 




a 3 


z.jUz 


90 CTC 

Z8.0/0 




a A 


J.47J 


3Q 39Q 

J/.Ji7 




as 


1 7zH 

1 . / H J 


1 Q 1 7fl 

17.1 / U 




= 0.5 








a 


0.994 


-0.064 




a i 


0.136 


1.304 




a 2 


-1.193 


-10.857 




a 3 


4.U / / 


T/ /I 1 C 




a 4 


^ 790 
-J. 1 zu 


-JU.oUO 




as 


? 8fif) 

i.OUU 


9^ 967 

ZJ.ZO / 




= 1.0 






a 


0.991 


-0.092 




a i 


0.246 


1.400 




a 2 


-2.226 


-10.228 




a 3 


7 7/11 
/. /4Z 


j4. ioy 




a 4 


1 O QA7 

- lu.yo / 






«5 




Z, J. J 1 u 




= 2.0 








a 


0.989 


-0.051 




ai 


0.434 


-2.004 




a 2 


-4.094 


22.106 




a 3 


1/1 

i4.j to 


7f1 A OO 

- /U.488 




a 4 


90 77S 
-ZU. / / J 


8Q 31 S 

07.J1J 




a 5 


1 n ^97 

1U. JZ / 


37 499 

-J 1 .H-Z.Z 




= 4.0 








a 


0.991 


-0.049 




ai 


0.809 


0.100 




a 2 


-7.737 


3.641 




a 3 


97 t^C\Z 
Z/.OU5 


o o/i /; 
-9.940 




a 4 


-39.618 


9.338 




«5 


20.102 


0.334 




= 8.0 








a 


1.019 


0.046 






0.439 


1.840 




a 2 


-3.783 


-13.813 




a 3 


15.089 


58.069 




a 4 


-23.572 


-91.974 




«5 


13.345 


52.943 
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Table B.30. Dust effects cor/'"", as in Table ETH but for the 
Ha line. 



Thin Disk (exponential fits); Ha 





K„ pp 
R, 


ASS 




= 0.1 






a 


0.992 


-0.072 




a\ 


0.181 


1.590 




a 2 


-1.731 


-14.576 




ai 


^ mo 


45.300 




a 4 


O. J JU 


fil 77^ 
-u / .z / J 




as 


4 174 
4. 1 / 4 


^ 4S7 




= 0.3 






a 


0.982 


-0.058 




a\ 


0.469 


-1.275 




a 2 


-4.529 


11.830 




ai 


1 J. /OJ 


-j /.yzy 




a 4 


-ZZ. J / J 


4R 




as 


I 1 907 

I I .Ay 1 


1 71 fs 
iy. 1 10 




= 0.5 






ao 


0.977 


-0.098 




a\ 


0.710 


-0.562 




a 2 


-6.896 


5.870 




«3 


7/1 717 
Z4.Z3Z 


1 7 TO 1 
-t /.J^l 




a 4 


^4 S67 

J4.JU / 


1 746 

17. /4U 




as 


17 Slfi 


4 71 S 

-4. / 1 J 




= 1.0 






«o 


0.987 


-0.196 




«l 


0.310 


4.503 




a 2 


-2.966 


-41.894 




«3 


I 1 OA A 

I I .V44 


148. juZ 




a 4 


-18.759 


-211.560 




as 


10.724 


108.446 




= 2.0 






a 


1 n77 
i .uzz 


U.Ul J 




a\ 


U.o JU 


i 

1 .OlO 




a 2 


f, ^QQ 


A QS9 




a 3 


Zj.4oj 


zi. /ol 




a 4 


-39.081 


-40.432 




as 


21.789 


28.152 




= 4.0 








ao 








»i 








a 2 








Q3 








a 4 








as 






' B 


= 8.0 








ao 








a\ 








a 2 








Q3 








a 4 








as 
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Table B.31. Dust effects corr" 5 ' on the derived photometric pa- 
rameters of the thin disk: effective radius, central surface bright- 
nesses and Sersic index. Results are listed as coefficients of poly- 
nomial fits at CEq. IT4b at different Tg and at 912A. 



Thin Disk (Sersic fits); 912A 





Ri 


ASB 


n sers 
app 




= 0.1 










ao 


1.009 


0.277 


0.964 




«l 


0.378 


-0.892 


-0.254 




a 2 


-3.454 


12.056 


2.360 




a 3 


12.052 


-33.435 


-8.939 




a 4 


-17.179 


34.303 


13.209 




as 


8.743 


-7.513 


-7.054 


f 


= 0.3 










ao 


1.042 


0.801 


0.892 




a\ 


0.481 


0.757 


-0.114 




a 2 


-4.122 


5.509 


-0.056 




a 3 


14.788 


-14.876 


-0.904 




CI4 


-21.350 


17.520 


1.820 




as 


11.141 


-1.621 


-1.525 


t 


= 0.5 










ao 


1.078 


1.370 


0.826 




a\ 


0.481 


0.697 


-0.172 




a 2 


-4.122 


10.704 


-0.671 




a 3 


14.788 


-27.731 


2.002 




a 4 


-21.350 


32.454 


-3.182 




as 


11.141 


-7.546 


1.330 


f 
' B 


= 1.0 










ao 


1.152 


2.473 


0.696 




a \ 


0.170 


4.699 


-0.610 




a 2 


0.596 


-13.554 


1.828 




a 3 


-1.009 


50.192 


-5.388 




04 


0.409 


-71.104 


6.447 




a s 


0.798 


40.843 


-3.069 


f 

T 
' B 


= 2.0 










ao 


1.279 


4.156 


0.516 




a\ 


0.226 


5.857 


-0.857 




a 2 


1.218 


-11.610 


4.080 




a 3 


-4.399 


35.626 


-13.232 




04 


7.392 


-46.473 


18.242 




a s 


-3.819 


27.968 


-9.272 




= 4.0 










ao 










ai 










a 2 










«3 










a 4 










as 









r< = 8.0 



"1 

('2 

a 3 

04 
«5 



Table B.32. Dust effects cor/" 5 ', as in Table|B3]] but at 1350A. 
Thin Disk (Sersic fits); 1350 A 



< 


= 0.1 










a a 


1.001 


0.047 


0.985 




ai 


0.278 


4.131 


-0.301 




a 2 


-2.535 


-38.595 


3.022 




«3 


8.708 


134.298 


-11.223 






-12.362 


-190.641 


16.596 




as 


6.280 


96.236 


-8.710 




= 0.3 










a 


1.018 


0.422 


0.945 




a 1 


0.298 


-0.570 


-0.322 




a 2 


-2.694 


11.027 


2.854 




a 3 


9.852 


-31.606 


-10.893 




fl4 


-14.577 


35.591 


15.755 




as 


7.807 


-8.433 


-8.230 




= 0.5 










a 


1.037 


0.679 


0.912 




fli 


0.251 


0.640 


-0.268 




a 2 


-2.051 


4.335 


1.413 




a 3 


7.875 


-8.661 


-5.879 




fl4 


-11.947 


6.903 


8.670 




as 


6.697 


4.273 


-4.800 




= 1.0 










a a 


1.081 


1.398 


0.821 




ai 


0.246 


1.126 


-0.478 




a 2 


-1.451 


9.271 


2.014 




a 3 


5.914 


-24.267 


-7.227 




fl4 


-8.833 


29.458 


9.663 




as 


5.080 


-6.507 


-4.837 




= 2.0 










a 


1.155 


2.580 


0.666 




ai 


0.265 


5.532 


-0.586 




a 2 


0.231 


-17.902 


1.417 




a 3 


-0.679 


63.611 


-4.186 




fl4 


0.930 


-88.919 


5.082 




as 


0.216 


49.377 


-2.495 




= 4.0 










ao 


- 
- 


- 
- 


- 
- 




«i 

a 2 


- 


- 


- 




a 3 










fl4 










as 










= 8.0 










ao 










«i 

a 2 










a 3 










a 4 










as 
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Table B.33. Dust effects cor/" 1 ', as in Table|BJU but at 1500A. 
Thin Disk (Sersic fits); 1500 A 





= 0.1 










a 


1.001 


0.064 


0.984 




a\ 


0.150 


1.670 


-0.020 




a 2 


-1.264 


-15.136 


0.530 




a 3 


4.302 


53.938 


-3.148 




a 4 


-6.186 


-78.692 


5.618 




as 


3.272 


41.979 


-3.410 




= 0.3 










a 


1.014 


0.330 


0.951 




a\ 


0.235 


0.102 


-0.010 




a 2 


-2.108 


3.307 


-0.190 




a 3 


7.840 


-4.150 


-0.883 




CI4 


-11.809 


-3.059 


2.577 




a s 


6.480 


9.980 


-2.190 




= 0.5 










ao 


1.031 


0.606 


0.920 




a\ 


0.135 


0.366 


-0.159 




a 2 


-0.996 


2.250 


0.414 




«3 


4.334 


2.558 


-2.265 




a 4 


-7.134 


-11.701 


3.493 




as 


4.407 


14.170 


-2.252 




= 1.0 










a 


1.068 


1.192 


0.839 




a\ 


0.246 


2.551 


-0.372 




a 2 


-1.622 


-6.502 


0.918 




a 3 


6.604 


29.512 


-3.316 




a 4 


-9.941 


-44.610 


4.157 




as 


5.678 


28.864 


-2.181 




= 2.0 








a 


1.137 


2.325 


0.687 




a\ 


0.123 


5.650 


-0.646 




a 2 


0.968 


-19.041 


1.967 




a 3 


-2.156 


66.528 


-6.326 




a 4 


2.028 


-91.481 


8.224 




as 


0.025 


49.887 


-4.020 


ri 


= 4.0 










ao 


1.257 


4.058 


0.491 




a\ 


0.443 


8.584 


-1.088 




a 2 


-0.154 


-25.036 


4.581 




a 3 


-0.139 


67.987 


-13.238 




«4 


1.643 


-83.571 


17.536 




as 


-1.045 


44.101 


-8.748 




= 8.0 










ao 










a\ 
a 2 










a 3 










«4 










as 









Table B.34. Dust effects cor/" 5 ', as in Table|B3]] but at 1650A. 
Thin Disk (Sersic fits); 1650A 



< 


= 0.1 










a a 


0.997 


-0.006 


0.997 




a i 


0.236 


3.877 


-0.413 




a 2 


-2.098 


-36.566 


3.877 




a 3 


7.065 


126.647 


-13.712 




a A 


-9.922 


-179.338 


19.641 




as 


5.027 


90.341 


-9.991 




= 0.3 










a 


1.070 


0.225 


0.965 




a i 


-0.802 


0.333 


-0.281 




a 2 


3.306 


3.406 


2.399 




a 3 


-4.236 


-8.225 


-9.338 




a 4 


0.181 


4.178 


13.927 




a s 


2.107 


6.227 


-7.523 




= 0.5 










a 


1.022 


0.494 


0.935 




a i 


0.208 


-0.234 


-0.312 




a 2 


-1.822 


9.213 


2.023 




a 3 


7.190 


-24.280 


-7.916 




a 4 


-11.164 


26.811 


11.635 




as 


6.371 


-4.537 


-6.313 


ri 


= 1.0 










a a 


1.056 


1.009 


0.859 




a-i 


0.176 


1.903 


-0.403 




a 2 


-1.126 


-3.370 


1.545 




a 3 


4.973 


22.405 


-5.646 




a 4 


-7.808 


-37.435 


7.272 




as 


4.719 


26.134 


-3.581 


ri 


= 2.0 










a 


1.113 


2.096 


0.710 




ai 


0.137 


5.286 


-0.901 




a 2 


0.580 


-12.481 


2.473 




a 3 


-0.670 


42.841 


-6.338 




a 4 


-0.114 


-60.495 


7.596 




as 


1.085 


36.223 


-3.616 


r' B 


= 4.0 










a 


1.232 


3.980 


0.470 




a-i 


0.500 


7.302 


-0.876 




a 2 


-0.576 


-21.113 


3.245 




a 3 


1.231 


63.224 


-8.606 




a 4 


-0.437 


-81.930 


10.542 




as 


0.109 


44.278 


-5.049 




= 8.0 










ao 










«i 

a 2 










a 3 










a 4 










as 
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Table B.35. Dust effects cor/" 1 ', as in Table|BJU but at 2000A. 
Thin Disk (Sersic fits); 2000 A 





= 0.1 










a 


0.995 


-0.008 


0.997 




a\ 


0.285 


3.753 


-0.410 




a 2 


-2.580 


-36.012 


3.842 




a 3 


8.764 


126.654 


-13.620 




a 4 


-12.333 


-180.907 


19.483 




as 


6.230 


91.874 


-9.927 




= 0.3 










a 


1.006 


0.259 


0.957 




a\ 


0.281 


-0.401 


-0.215 




a 2 


-2.520 


9.726 


1.933 




a 3 


9.237 


-28.059 


-8.078 




CI4 


-13.718 


31.554 


12.321 




a s 


7.409 


-6.765 


-6.793 




= 0.5 










ao 


1.021 


0.508 


0.925 




a\ 


0.223 


-0.019 


-0.307 




a 2 


-1.830 


7.585 


2.088 




a 3 


7.189 


-17.210 


-8.384 




«4 


-11.065 


17.346 


12.172 




as 


6.310 


-0.188 


-6.455 




= 1.0 










a 


1.056 


1.105 


0.833 




a\ 


0.226 


2.397 


-0.417 




a 2 


-1.574 


-3.441 


1.099 




Oh 


6.782 


21.158 


-4.412 




a 4 


-10.387 


-34.370 


6.120 




as 


5.960 


24.215 


-3.195 




= 2.0 








a 


1.115 


2.436 


0.629 




a\ 


0.676 


6.757 


-0.913 




a 2 


-3.137 


-22.838 


3.196 




a 3 


9.494 


74.196 


-8.392 




a 4 


-11.733 


-100.796 


9.906 




as 


5.777 


54.414 


-4.523 


ri 


= 4.0 










ao 


1.264 


4.394 


0.408 




a\ 


0.685 


8.024 


-0.803 




a 2 


-1.485 


-27.229 


3.987 




a 3 


3.175 


83.257 


-12.626 




04 


-2.169 


-110.649 


17.083 




as 


0.553 


59.201 


-8.446 




= 8.0 










ao 










a\ 
a 2 










a 3 










«4 










as 









Table B.36. Dust effects cor/" 5 ', as in Table|B3]] but at 2200A. 
Thin Disk (Sersic fits); 2200A 



< 


= 0.1 










a a 


0.998 


0.017 


0.992 




ai 


0.159 


2.313 


-0.112 




a 2 


-1.362 


-21.335 


0.776 




a 3 


4.696 


77.046 


-3.370 




a A 


-6.775 


-113.025 


5.657 




as 


3.598 


59.827 


-3.446 




= 0.3 










a 


1.009 


0.301 


0.942 




a i 


0.188 


0.322 


0.144 




a 2 


-1.518 


3.148 


-1.499 




a 3 


5.785 


-5.788 


2.913 




fl4 


-8.854 


2.372 


-2.154 




a s 


5.048 


6.545 


-0.099 




= 0.5 










a 


1.027 


0.587 


0.909 




a i 


0.132 


1.147 


-0.079 




a 2 


-0.783 


-2.277 


-0.330 




a 3 


3.561 


16.310 


-0.281 




fl4 


-5.948 


-27.720 


1.111 




a 5 


3.834 


20.843 


-1.194 


ri 


= 1.0 










a 


1.066 


1.268 


0.811 






0.271 


3.389 


-0.515 




a 2 


-1.760 


-8.475 


1.453 




a 3 


7.419 


33.987 


-4.639 




fl4 


-11.231 


-48.892 


5.726 




as 


6.344 


30.469 


-2.827 


ri 


= 2.0 










a 


1.145 


2.685 


0.608 




a { 


0.515 


6.391 


-0.854 




a 2 


-2.193 


-16.420 


2.707 




a 3 


7.357 


50.803 


-7.327 




fl4 


-9.451 


-67.610 


9.260 




as 


4.824 


38.181 


-4.563 


r' B 


= 4.0 










a 


1.290 


4.693 


0.387 




a t 


0.745 


8.583 


-0.677 




a 2 


-1.610 


-30.858 


2.635 




a 3 


2.957 


94.014 


-7.925 




fl4 


-1.201 


-124.039 


10.701 




as 


-0.234 


65.111 


-5.477 




= 8.0 










ao 










«i 

a 2 










a 3 










a 4 










as 
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Table B.37. Dust effects cor/"", as in Table|BJU but at 2500A. Table B.38. Dust effects cor/" 5 ', as in Table|B3]] but at 2800A. 



Thin Disk (Sersic fits) ; 2500 A Thin Disk (Sersic fits) ; 2800 A 





R, 




n sers 
app 






Si 


L\oD 


sers 
"app 


D 


= 0.1 








f 

r' B 


= 0.1 












0.992 


-0.079 


0.999 




a a 


0.992 


-0.081 


1.002 




a\ 


0.222 


3.395 


-0.327 




ai 


0.142 


2.049 


-0.099 




a 2 


-1.995 


-31.101 


3.478 




a 2 


-1.222 


-17.308 


0.805 




a 3 


6.721 


106.880 


-12.913 




a 3 


4.041 


57.379 


-3.302 




a 4 


-9.424 


-151.494 


18.877 




a A 


-5.671 


-80.248 


5.370 




as 


4.775 


77.064 


-9.703 




as 


2.935 


41.373 


-3.168 


D 


= 0.3 








f 


= 0.3 










ao 


0.992 


0.081 


0.978 




a 


0.991 


-0.039 


0.983 




a\ 


0.327 


-0.570 


-0.273 




a i 


0.182 


2.222 


0.043 




a 2 


-2.831 


8.717 


2.463 




a 2 


-1.564 


-17.944 


-0.465 




a 3 


9.881 


-22.103 


-9.851 




a 3 


5.546 


65.932 


0.041 




a 4 


-14.245 


20.363 


14.957 




fl4 


-8.177 


-100.144 


1.468 




as 


7.503 


-0.546 


-8.126 




a 5 


4.506 


56.944 


-1.705 


D 


= 0.5 








f 

K 


= 0.5 










ao 


1.002 


0.232 


0.947 




ao 


0.996 


0.122 


0.964 




at 


0.228 


-0.165 


-0.201 




fli 


0.186 


-0.620 


-0.009 




a 2 


-1.946 


8.304 


1.548 




a 2 


-1.623 


8.661 


-0.470 




a 3 


7.420 


-20.400 


-7.064 




a 3 


6.199 


-19.146 


0.307 




«4 


-11.291 


20.523 


11.029 




fl4 


-9.508 


16.618 


0.600 




as 


6.369 


-1.054 


-6.189 




a 5 


5.436 


1.371 


-1.140 


D 


= 1.0 








r 


= 1.0 










ao 


1.023 


0.730 


0.860 




a 


0.991 


0.475 


0.893 




at 


0.205 


2.444 


-0.335 




a\ 


0.479 


2.040 


-0.334 




"2 


-1.753 


-4.652 


-0.369 




a 2 


-4.482 


-2.496 


-0.447 




«3 


7.414 


27.175 


0.216 




a 3 


15.898 


19.533 


0.432 




a 4 


-11.188 


-45.251 


0.603 




fl4 


-22.856 


-34.649 


0.504 




as 


6.295 


29.955 


-0.870 




«5 


11.820 


24.634 


-0.909 


D 


= 2.0 








f 


= 2.0 








«o 


1.079 


2.133 


0.628 




a 


1.055 


1.762 


0.659 




a\ 


0.621 


4.914 


-0.716 




fli 


0.251 


4.375 


-0.554 




a 2 


-2.478 


-12.420 


2.464 




a 2 


0.195 


-10.180 


1.524 




«3 


7.091 


43.462 


-6.766 




a 3 


0.147 


35.434 


-4.388 




a 4 


-8.641 


-61.328 


8.030 




fl4 


-1.426 


-48.635 


5.270 




as 


4.444 


36.551 


-3.686 




as 


1.871 


29.505 


-2.495 


D 


= 4.0 










= 4.0 










ao 


1.234 


3.875 


0.446 




ao 


1.196 


3.417 


0.489 




a\ 


0.513 


7.161 


-0.629 




0] 


0.470 


5.597 


-0.547 




a 2 


-0.871 


-23.633 


2.581 




a 2 


-0.801 


-12.589 


1.843 




a 3 


2.335 


75.669 


-8.643 




a 3 


2.353 


40.602 


-5.712 




04 


-2.201 


-101.550 


12.146 




fl4 


-2.511 


-52.808 


7.049 




as 


1.080 


54.322 


-6.208 




«5 


1.381 


29.884 


-3.207 


' B 


= 8.0 










= 8.0 










ao 










ao 


1.376 


5.285 


0.347 




a\ 










a. 


0.790 


8.548 


-0.918 




a 2 










a 2 


-2.126 


-28.904 


4.933 




«3 










a 3 


5.129 


86.346 


-15.877 














fl4 


-4.762 


-111.933 


21.991 




as 










as 


1.564 


58.501 


-11.152 
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Table B.39. Dust effects cor/"", as in Table|BJU but at 3600A. 



Thin Disk (Sersic fits); 3600 A 





R, 




sers 
n app 


D 


= 0.1 












1.005 


0.112 


0.984 




a\ 


0.240 


2.417 


-0.240 




a 2 


-2.257 


-22.913 


2.424 




«3 


7.868 


81.680 


-9.122 




a 4 


-11.132 


-117.263 


13.530 




as 


5.556 


59.523 


-7.037 


D 


= 0.3 










ao 


1.020 


0.457 


0.955 




a\ 


0.450 


-1.156 


-0.297 




a 2 


-4.105 


14.323 


2.325 




03 


14.367 


-39.806 


-8.548 




a 4 


-20.399 


43.268 


12.561 




as 


10.272 


-12.185 


-6.730 


D 


= 0.5 










GO 


1.035 


0.665 


0.921 




at 


0.534 


0.254 


-0.284 




a 2 


-4.716 


7.190 


1.664 




a 3 


16.577 


-19.958 


-5.993 




a 4 


-23.632 


21.131 


8.644 




"s 


n nil 
12. Ul 1 


1 OCA 

-2.550 


A -700 
-4. /OS 


D 


= 1.0 










ao 


1.069 


1.293 


0.850 




at 


0.729 


1.094 


-0.183 




"2 


-5.946 


4.517 


-0.328 




a 3 


20.450 


-9.656 


0.784 




a 4 


-28.585 


9.771 


-0.998 




as 


14.385 


1.829 


-0.028 


D 


= 2.0 








ao 


1.144 


2.295 


0.729 




a\ 


0.347 


3.082 


-0.328 




a 2 


-1.697 


-1.890 


-0.033 




a 3 


6.809 


10.353 


0.087 




a 4 


-10.331 


-16.644 


-0.445 




as 


5.855 


14.772 


-0.036 


D 


= 4.0 










ao 


1.263 


3.793 


0.570 




a\ 


0.452 


5.965 


-0.600 




a 2 


-1.766 


-15.504 


1.531 




a 3 


5.931 


47.464 


-4.589 




tt 4 


-7.369 


-59.379 


6.065 




as 


3.644 


31.722 


-3.239 


' B 


= 8.0 










ao 


1.405 


5.686 


0.407 




a, 


0.689 


8.121 


-0.921 




a 2 


-1.852 


-25.809 


3.991 




«3 


4.623 


76.490 


-11.790 




a 4 


-4.297 


-99.657 


15.526 




a 5 


1.481 


52.955 


-7.748 



Table B.40. Dust effects corr rf "", as in Table IB3T1 but in B 
band. 



Thin Disk (Sersic fits); B band 





Ki,,,, 
R, 


A.SB 


„sers 
app 


< 


= 0.1 








ao 


0.991 


-0.107 


1.003 






0.207 


2.751 


-0.223 




a 2 


-1.884 


-24.886 


2.352 




a 3 


fx 77 1 

0.221 


93 1 A/1 


9 /177 
-5.4 1 L 




a 4 


-O.J / / 


1 1 S S70 
-1 Li.i /U 


1 7 70Q 
1Z.ZU7 




a 5 


d 73S 


S7 dlf, 


f\ 7S7 

U.Z JZ 




= 0.3 










a 


0.983 


-0.093 


0.995 




a i 


0.439 


0.848 


-0.074 




a 2 


-4.071 


-7.054 


1.279 




a 3 


Li. /40 


77 7 1 n 

2/.21U 


-0.4U0 




a 4 


1 1 87 

17.1 Oi 


dd 7SS 


1 RQO 




as 


Q S7Q 

y.J ly 


77 9Szt 
Z / .OJ4 


A 370 




= 0.5 










ao 


0.982 


-0.048 


0.985 




a i 


0.420 


-1.003 


-0.063 




a 2 


-3.933 


10.845 


1.051 




a 3 


1 1 i 


70 SC7 


£ A SS 




a 4 


1 Q lQf\ 


30 A77 
7U.0ZZ 


Q 1 S3 

y. Ljj 




as 


".QUO 


S ddf, 

J.44U 


S 407 




= 1.0 








ao 


0.987 


0.039 


0.963 




a i 


0.308 


0.328 


-0.215 




a 2 


-3.136 


3.427 


1.272 




a 3 


1 1 .02 / 


n a ss 


7 7SO 




a 4 


1 7 111 


-o.ozo 


1 1 ARO 
1 1 .M-OU 




as 




1 O ROQ 


f\ OSS 




= 2.0 










a 


0.987 


0.876 


0.769 




ai 


0.308 


2.901 


-0.352 




a 2 


-3.136 


-2.187 


-0.288 




a 3 


1 1 £T7 

1 1.02 / 




1 srt7 
i.jO/ 




a 4 


1 7 111 


1 1 IQd 

-11./ 71 


7 SSS 




as 




1 1 4.R3. 

1 1 .'tOj 


1 1 30 
1.1JU 




= 4.0 










a 


1.101 


2.201 


0.607 




ai 


0.688 


4.862 


-0.435 




a 2 


-3.269 


-12.995 


0.981 




a 3 


9.990 


A £. A3 A 

40.034 


3 1 no 
-3.102 




a 4 


-12.760 


-63.563 


3.549 




as 


6.409 


36.644 


-1.606 




= 8.0 










a 


1.261 


3.889 


0.466 




«i 


0.398 


6.332 


-0.807 




a 2 


-0.022 


-13.992 


3.220 




a 3 


-0.104 


40.218 


-8.834 




a 4 


1.007 


-49.002 


10.304 




a 5 


-0.539 


27.453 


-4.541 
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Table B.41. Dust effects cor/" 1 ', as in Table IB3T1 but in V 
band. 



Thin Disk (Sersic fits); V band 





K„ pp 
R, 


ASB 


sers 
"PP 


ri 


= 0.1 








ao 


0.993 


-0.087 


1.004 




a\ 


0.152 


1.886 


-0.259 




a 2 


-1.426 


-17.304 


2.662 




a 3 


4. / / z 


J /.oZ4 


Q 3AQ 

-y.5oy 




a 4 


U.U 1 


7Q Q8Q 

/ 7.707 


1 3 ?sn 




«s 


3 978 
o.z / o 


J7.U /4 


6 63 S 




= 0.3 








a 


0.984 


-0.158 


1.005 




fli 


0.322 


3.654 


-0.292 




a 2 


-2.986 


-34.389 


2.882 




a 3 


IU.Ujj 


110/1 m 
1 1S.4U3 


-lU.jUS 




a 4 


14 CO A 


1 fn Ar)7 
1U / .uu / 


1 S 3 1 1 

U.J 1 1 




as 


7 016 
/ .UIO 


734 
O 3.Z34 


7 Q64 
- / .7u4 




= 0.5 








ao 


0.980 


-0.121 


0.996 




«l 


0.408 


0.203 


-0.088 




a 2 


-3.813 


-0.117 


1.253 




«3 


13. U3 / 


A AO/1 

4.0Z4 


A 1 1 O 

-u. i ly 




a 4 


1 8 3^S 

1 O.J J J 


\A A\ 1 


1 f) 77S 

lu.Z/J 




as 


Q 77Q 


lt.j77 


S QQ1 

j.yy i 




= 1.0 








ao 


0.980 


-0.071 


0.986 




a\ 


0.355 


-0.654 


-0.167 




a 2 


-3.396 


9.504 


1.243 




«3 


1Z.ZU4 


7/1 /17Q 
-Z4.4ZV 


C QOQ 

-j.yoy 




a 4 


- 1 / . 04t 


7S 767 

ZJ. / U / 


Q 477 

7.4 / / 




as 


Q 476 

7.4 / U 


3 774 

-J. / ZH- 


S 346 




= 2.0 








«o 


0.980 


0.352 


0.863 




a\ 


0.355 


2.347 


-0.677 




a 2 


-3.396 


1.167 


1.758 




a 3 


1 O OA/1 

1Z.ZU4 


q mo 


/I T7 1 
-4. J / t 




a 4 


1 7 844 


J.UUj 


S 1 1 7 

J. 1 1Z 




«5 


Q 476 

7.4/0 


3 6Q0 


7 ^.36 


r{ 


= 4.0 








a 


1.051 


1.558 


0.669 




a\ 


0.148 


4.149 


-0.357 




a 2 


0.644 


-11.281 


0.771 




«3 


-0.416 


4 1 .440 


-2.827 




a 4 


-1.507 


-57.844 


3.396 




«5 


2.154 


33.876 


-1.606 


' B 


= 8.0 










ao 


1.199 


3.069 


0.537 




a\ 


0.123 


6.042 


-0.739 




a 2 


1.176 


-16.817 


2.934 




a 3 


-2.367 


52.442 


-8.421 




a 4 


2.356 


-66.216 


9.966 




as 


-0.413 


35.395 


-4.399 



Table B.42. Dust effects cor/" 5 ', as in Table|BjTJ but in I band. 



Thin Disk (Sersic fits); I band 





R, 


ASB 


sers 
app 


ri 


= 0.1 










ao 


0.996 


-0.043 


1.003 




a t 


0.065 


0.802 


-0.205 




a 2 


-0.721 


-9.124 


2.101 




a 3 


2.588 


33.814 


-7.399 




a 4 


Q "70Q 

-5.1 15 


A O OAT 


1 n coa 
10.3ZO 




as 


1 888 
1 .000 


7^ OQQ 

Z3.U77 


^ 3 1 n 
-J. 5 1U 




= 0.3 










ao 


0.990 


-0.132 


1.012 




a t 


0.167 


2.698 


-0.319 




a 2 


-1.761 


-25.408 


2.856 




a 3 


6.309 


87.455 


-9.831 




a 4 


-9.089 


1 OQ TIC 

-1Z3.Z33 


1 Q OAA 
13.800 




as 


A 637 
4.03Z 


67 ni Q 


7 ri7^ 




= 0.5 










a 


0.985 


-0.142 


1.005 




a i 


0.232 


3.000 


-0.278 




a 2 


-2.399 


-31.168 


2.581 




a 3 


8.604 


113.106 


-9.348 




fl 4 


1 O A 1 1 

-12.413 


1 A/i 1 n 
-lo4. 13 / 


1 1 Aon 
13.09U 




as 


6 3^ 


84 ^nn 

o4. 3UU 


7 7H7 
- / .ZU / 




= 1.0 










a 


0.977 


-0.133 


1.006 




a i 


0.354 


-0.449 


-0.319 




a 2 


-3.398 


5.159 


2.312 




a 3 


12.064 


-8.813 


-8.210 




an 


-1 /.34U 


1.3Z3 


1 i mo 
11.9/0 




as 


8 Q7^ 
0.7Z 3 


8 

OX) J J 


6 48^ 




= 2.0 










a 


0.973 


-0.051 


0.973 




a i 


0.417 


-0.489 


-0.310 




a 2 


-3.780 


9.253 


1.736 




a 3 


13.520 


-18.610 


-6.907 




an 




1 A CCA 

14.330 


1U.Z/ 1 




as 


1 n 


7 /LQ3 
Z.473 


-J.J70 




= 4.0 










ao 


0.971 


0.702 


0.788 




ai 


0.728 


2.126 


-0.534 




a 2 


-5.732 


0.644 


1.753 




a 3 


20.197 


3.109 


-5.057 




a 4 




8 H7C 


O.Uo / 




as 


14.515 


10.960 


-2.901 


r> B 


= 8.0 










ao 


1.074 


1.947 


0.628 




a t 


0.665 


4.144 


-0.541 




a 2 


-2.733 


-9.053 


1.996 




a 3 


7.906 


35.207 


-6.125 




fl 4 


-10.198 


-51.156 


7.329 




as 


5.430 


31.511 


-3.284 
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Table B.43. Dust effects cor/" 5 ', as in Table|BJU but in J band. 



Thin Disk (Sersic fits); J band 





Ri 


ASB 


sers 
apP 




= 0.1 










ao 


0.998 


-0.023 


1.003 




a\ 


0.025 


-0.099 


-0.212 




a 2 


-0.302 


0.802 


2.146 




ai 


1.155 


-1.149 


-7.436 




a 4 


1 71(1 

-i./ly 




10.3 ;5 




a 5 


n SQ7 


1 AAS 
1 .40 J 


0. 1 14 




= 0.3 










ao 


0.995 


-0.048 


1.003 




a\ 


0.059 


0.317 


-0.234 




a 2 


-0.733 


-5.096 


2.513 




ai 


2.873 


23.740 


-9.132 




a 4 


-4.J53 


qo 

-39.03 / 


13.103 




as 


7 7Q/1 
Z.Z94 


77 /1Q7 
ZZ.4tO 


A SQA 

-o.joo 


r> B 


= 0.5 










ao 


0.992 


-0.079 


1.003 




a\ 


0.097 


1.572 


-0.247 




a 2 


-1.142 


-17.567 


2.653 




ai 


4.432 


66.906 


-9.689 




a 4 


-o.ooz 


-99.595 


13.95 / 




as 


J.JlJ 


S 1 QAQ 

Jl.ooo 


- / .UVU 




= 1.0 










ao 


0.987 


-0.144 


1.004 




«l 


0.175 


2.832 


-0.231 




a 2 


-1.935 


-28.610 


2.269 




ai 


7.401 


106.518 


-8.793 




a 4 


i 1 m 1 
-1 1,1)/ 1 


i C7 n^Q 
-15 /.Uo3 


13.291 




as 


S G 1 7 
J.o 1Z 


o 1 .0 / y 


7 1 no 




= 2.0 










ao 


0.982 


-0.062 


0.999 




«l 


0.296 


-2.100 


-0.489 




a 2 


-2.983 


20.357 


3.895 




ai 


11.137 


-54.545 


-13.390 




a 4 


-10.414 


CO HI 1 

00. /II 


15. /Ul 




as 


C S7^ 


1 7 Iftl 

- 1 / .zoz 




< 


= 4.0 










ao 


0.980 


0.005 


0.967 




a\ 


0.417 


0.419 


-0.553 




a 2 


-3.719 


5.381 


3.340 




ai 


13.581 


-12.345 


-10.585 




a 4 


i n 77Q 
-iy, 1 Ly 


1 OH/I 
1Z.ZU4 






as 


10.320 


1.442 


-6.997 




= 8.0 










a 


0.984 


0.597 


0.830 




a\ 


0.723 


2.650 


-0.743 




a 2 


-5.800 


-0.844 


2.838 




ai 


20.104 


3.477 


-7.220 




a 4 


-27.909 


-5.171 


8.132 




a 5 


14.058 


8.814 


-3.735 



Table B.44. Dust effects corr*"*', as in Table IBJTI but in K 
band. 



Thin Disk (Sersic fits); K band 





Kapp 
R, 


ASB 


sen 
n app 


< 


= 0.1 








ao 


0.999 


-0.012 


1.003 






0.026 


-0.212 


-0.216 




a 2 


-0.207 


2.728 


2.207 




a 3 


n aaa 
U.ooo 


Q S 1 1 

-y.j 1 1 


7 7(1^1 




a 4 


-U.070 


1 7 81 S 
IZ.Ol J 


10 771 
1U. ill 




a s 


U.tJJ 


S 7A1 

J. /Ul 


S 778 

J.Z / o 




= 0.3 










a 


0.996 


-0.031 


1.002 




a i 


0.065 


0.369 


-0.176 




a 2 


-0.548 


-2.474 


1.952 




ai 


1 07/1 

1.0z4 


7 (17 Q 


7 777 

-I .Lid 




a 4 


7 59A 


1 1 7AS 

- 1 1 .ZUJ 


1 n Aztl 

1U.U41 




as 


1 747 
1 .Z4 / 


A 1 Szt 
0. 1 J4 


S Zt07 
-J.4U / 




= 0.5 










a 


0.995 


-0.066 


1.002 




a i 


0.100 


1.455 


-0.182 




a 2 


-0.848 


-12.298 


2.011 




a 3 


Z.0J4 


/II 7 1/1 

41.314 


7 A 




a 4 


-J.7JU 


S7 Zt87 
-J / .4oZ 


1 O 8A7 
1U.54 / 




a 5 


1 .744 


78 AAl 


J.JUJ 




= 1.0 








a 


0.991 


-0.113 


1.004 






0.171 


2.614 


-0.263 




a 2 


-1.472 


-21.418 


2.396 




a 3 


4.VJ5U 


7n ^7 1 

/U.j / 1 


C /17S 

-5.4/j 




a 4 


A QS7 


Q7 nno 


1 7 770 
1 z.zzu 




a 5 


1 4.AA 


47 SSI 

4 / .OJ 1 


A 76^ 




= 2.0 










a 


0.989 


-0.136 


0.997 




ai 


0.247 


3.446 


-0.172 




a 2 


-2.234 


-28.736 


1.933 




ai 


7 on i 
/.SUI 


(17 (1/1 O 

y / .94o 


7 0^7 




a 4 


1 1 0Q7 
- 1 1 .vjy 1 


1^8 1 77 
- 1 JO. 1 / z 


17 117 
1 Z. 1 1 z 




as 


S A1 fl 


AO QQQ 


A S74. 

-U. JZ4 




= 4.0 










a 


0.988 


-0.044 


0.985 




ai 


0.325 


0.237 


-0.299 




a 2 


-3.043 


3.473 


2.709 




ai 


1 n (177 
10.9 11 


-o.ool 


in in 
-ll).lz4 




a 4 


-15.873 


0.978 


14.903 




as 


8.150 


6.911 


-7.878 




= 8.0 










a 


0.995 


0.130 


0.953 




«i 


0.377 


-0.396 


-0.121 




a 2 


-3.509 


13.318 


0.539 




a 3 


13.065 


-39.085 


-3.244 




a 4 


-19.214 


46.028 


5.827 




as 


10.062 


-13.598 


-3.779 



Bogdan A. Pastrav et al.: The effects of dust on the derived photometric parameters of disks and bulges in spiral galaxies, Online Material p 26 



Table B.45. Dust effects cor/ 1 "", as in Table ESS but for the 
Ha line. 



Thin Disk (Sersic fits); Ha 





K„ pp 
Ri 


ASB 


nsers 
n app 




= 0.1 








a 


0.994 


-0.070 


1.003 




a\ 


0.119 


1.478 


-0.238 




a 2 


-1.161 


-14.233 


2.451 




ai 




^O QIC 

48.813 


-O.OZ / 




a 4 


j.jjj 


68 469 


19 99 A 




as 


9 7^8 
Z, / Jo 


^Zt 9fH 
J^-.ZuJ 






= 0.3 








a 


0.986 


-0.148 


1.007 




fli 


0.264 


3.294 


-0.302 




a 2 


-2.525 


-31.016 


2.872 




ai 


O O 

o.64y 


1 f\£ ion 
IUO. /8U 


in ocq 




a 4 


19 17^ 


1 sn 0^8 

1JU.7JO 


1 4. 767 




as 


£ 1 99 


76 ^HQ 


7 n 




= 0.5 








ao 


0.982 


-0.129 


0.999 




a\ 


0.342 


1.257 


-0.160 




a 2 


-3.281 


-11.825 


1.753 




«3 


1 1 *\H*X 
1 1. J ID 


A ^ ^9Q 

4j. jly 


7 3T6 
- /. JJO 




a 4 


1 6 1 9S 

1U.1 ZJ 


7f) 86^ 

/ U. OUJ 


1 1 ^69 




as 


8 181 
0.101 


Aft QSZt 


6 AAQ 




= 1.0 








«o 


0.979 


-0.094 


0.994 




«l 


0.355 


-0.576 


-0.224 




a 2 


-3.397 


7.857 


1.646 




«3 


1 9 1 ^6 
12. t JO 


1 C <1 ft 
- 18. J 1U 


6 896 
-O.8ZO 




a 4 


1 7 669 


1 6 ^87 

1 U.JO / 


in 41 q 




as 


Q 979 

7.Z / Z 


n 7^4 


S 77S 
- j. / /j 


< 


= 2.0 








a 


0.973 


0.200 


0.904 




a\ 


0.437 


1.279 


-0.539 




a 2 


-4.025 


4.203 


1.750 




a 3 


1 j.Uzj 


-y.4j(J 


£ Q9A 
-J. JZO 




CI4 


9 1 CHA 


8. J J J 


7 n^6 

/ .UJO 




as 


1 1 son 
1 1 . DW 


^ 960 
J.ZOU 


3 68Q 




= 4.0 








ao 


1.023 


1.229 


0.714 




a\ 


0.255 


3.797 


-0.431 




a 2 


-0.670 


-10.793 


1.208 




a t 


J.OJO 


Aft ^Qft 

4u. jyu 


^ 8Q7 
- J.87 / 




a 4 


-6.605 


-57.795 


4.726 




as 


4.382 


34.185 


-2.245 


' B 


= 8.0 










ao 


1.152 


2.645 


0.571 




a\ 


0.293 


5.455 


-0.653 




a 2 


0.057 


-15.218 


2.465 




ai 


0.234 


50.713 


-7.143 




a 4 


-0.526 


-67.472 


8.371 




a 5 


0.854 


37.433 


-3.675 
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Table B.46. Dust effects corir ust on the derived photometric 
parameters of exponential bulges: effective radius and Seisic 
index. Results are listed as coefficients of polynomial fits a* 
(Eq. [T4l) at different r£ and the effective wavelength of the B 
band. 



exponential bulges 
(Sersic fits); B band 





«/ 


n sm 

app 


' B 


= 0.1 








**(J 


1.001 


0.761 




fl i 
"1 


0.004 


-0.067 




On 


0.105 


0.692 




" i 


-0.324 


-2.486 




CI4 


0.420 


3.620 




as 


-0.167 


-1.831 


J 
' B 


= 0.3 








"0 


1.010 


0.763 




"1 


-0.013 


-0.235 




u 2 


0.493 


2.460 




3 


-1.999 


-8.929 




CI4 


3.247 


13.134 




a 5 


-1.733 


-6.712 


T > 
' B 


= 0.5 








fir* 


1.018 


0.762 




"1 


0.007 


-0.171 




CLl 


0.456 


1.927 




CLi 


-1.971 


-7.495 




Q4 


3.323 


11.816 






-1.847 


-6.479 


J 
' B 


= 1.0 








1*0 


1.029 


0.749 




"1 


0.181 


0.122 




"2 


-1.421 


-1.758 




(It 


4.386 


5.735 




a 4 


-5.055 


-6.312 






1.887 


1.786 


r J 

' B 


= 2.0 








i*U 


1.050 


0.739 




"1 


-0.060 


-0.147 




At 


0.399 


0.465 




£h 


-0.364 


0.523 




a 4 


-0.249 


-2.295 




as 


0.208 


0.939 


T* 
' B 


= 4.0 








ao 


1.057 


0.728 




«i 


-0.039 


0.003 




a 2 


-0.072 


-1.633 






0.694 


7.464 




a 4 


-1.076 


-12.035 




a 5 


0.399 


5.716 


T* 
1 B 


= 8.0 








ao 


1.046 


0.697 




ai 


-0.043 


0.093 




a 2 


0.548 


-2.264 




«3 


-2.581 


9.270 




a 4 


5.339 


-15.430 




as 


-3.843 


7.973 



Table B.47. Dust effects con 4 " 5 ', as in Table I5~46l but in V 
band. 



exponential bulges 
(Sersic fits); V band 









sers 






R, 


"app 


J 

T B 


= 0.1 








a a 


1.009 


0.770 




ai 


-0.049 


-0.224 




ai 


U.ooj 


1 sss 




(X'x, 


- 1 -UU / 






a A 


1.282 


5 47S 






S97 




J 
T B 


= 0.3 








ao 


1.018 


0.771 




a.\ 


-0.093 


-0.321 




&2 


1 ni 1 
1 .Ul 1 






&2 


- J.H-Z, J 


O.JiJ 




CI4. 


A R9S 


1 1 -UOU 






9 ^ 1 R 




J 
T B 


= 0.5 








a 


1.024 


0.772 




a\ 


-0.039 


-0.342 






LOoo 


^ fT73 
J.U / J 






9 1 93 


-1U. / jU 




4 


J.JUt 


1J.J71 






1 74S 




J 
T B 


= 1.0 








a 


1.036 


0.767 




a\ 


0.014 


-0.089 




@2 


U.Z4j 








1 490 


T Tzt1 

"J. j41 






9 SQQ 








- 1 .oU 1 


4 6S7 


J 
T B 


= 2.0 








a 


1.054 


0.761 




Cli 


-0.009 


-0.193 




ao 


-U.4oU 


n one 




a~$ 


3 9SR 


1 Q7Q 




Cl\ 


-j.uuu 


t.JUi 






9 Q49 


1 .00 J 


J 
T B 


= 4.0 








ao 


1.067 


0.747 






-0.109 


-0.236 




a 2 


U.J J J 






«3 


-0.973 


0.693 




«4 


0.664 


-3.628 




«5 


-0.232 


2.032 




= 8.0 








ao 


1.063 


0.729 




ai 


-0.173 


-0.075 




a 2 


1.136 


-1.370 




«3 


-3.829 


7.179 




a^ 


6.316 


-12.867 




a 5 


-3.938 


6.722 
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Table B.48. Dust effects corr 4 " 5 ', as in TableES but in I band. 



exponential bulges 
(Sersic fits); I band 





Rapp 

Ri 


sers 
b app 




= 0.1 






a 


1.003 


0.760 




ai 


0.029 


0.000 




a 2 


-0.082 


0.000 




a 3 


n no i 


a nnn 
U.UUU 




a 4 


019 
U.U1Z 


n nnn 

U.UUU 




as 


O 090 
-U.UZU 


n nnn 

U.UUU 


r{ 


= 0.3 






a 


1.009 


0.762 




ai 


0.033 


-0.134 




a 2 


0.012 


1.363 




Q3 


n 11 a 


A HQCl 




a 4 


O A77 
U.O / / 


A 7£S 




as 


O 1A1 


1 "370 




= 0.5 






ao 


1.015 


0.765 




a\ 


-0.010 


-0.037 




a 2 


0.560 


0.533 




Q3 


7 11 1 

-Z.j 1 1 


7 AAA 

-z.ooo 




a 4 


1 70S 
J. I\JJ 


A AQQ 




as 


1 S7A 
-1 .0 /O 


7 ASA 
-Z.OJO 




= 1.0 








ao 


1.031 


0.774 




a\ 


-0.079 


-0.285 




a 2 


0.937 


2.444 




«3 


-3.ZU9 


O HQ A 

-o. /o4 




a 4 


A 7SQ 


1 7QQ 




as 


1 zLSS 


7 OS^ 




= 2.0 






a 


1.046 


0.767 




a\ 


0.015 


-0.063 




a 2 


0.026 


0.168 




ai 


n ion 
-0.339 


- 1 .424 




a 4 


1 1 99 


A 07A 




as 


ft sss 
-U.ooo 


^ 777 

O.ZZZ 




= 4.0 






ao 


1.065 


0.761 




a\ 


-0.091 


-0.243 




a 2 


0.235 


0.916 




a 3 


0.673 


-0.973 




a 4 


-1.908 


0.109 




as 


1.036 


-0.371 




= 8.0 






a 


1.074 


0.748 




ai 


-0.144 


-0.293 




a 2 


0.492 


0.812 




a 3 


-0.462 


-0.670 




a 4 


-0.237 


-0.278 




as 


0.287 


-0.397 



Table B.49. Dust effects cor/"", as in TableES but in J band. 



exponential bulges 
(Sersic fits); J band 







Hgpp 


sers 
'"app 






R 


/ 

T B 


= 0.1 






a 


1.005 


0.769 




ai 


-0.059 


-0.210 




a 2 


0.450 


1.412 




«3 


1 11C 


1 ATI 

-3.922 




a 4 


1 A^A 
1 .0-30 


A 7^Q 




&s 


O 71 A 

-u. / 10 


9 ns7 

-Z.Uo / 


f 
T B 


= 0.3 








a 


1.010 


0.771 




ai 


-0.094 


-0.343 




a 2 


0.826 


2.725 




«3 


-Z.OI4 


O A AH 
-0.44 / 




(X 4 




1 1 OSS 




&s 


1 SSA 
- 1 . JoO 


S 1 A7 
-J. IOZ 


f 
T B 


= 0.5 








a 


1.014 


0.773 






-0.129 


-0.475 




a 2 


1.202 


4.038 




a 3 


1 onn 
-j.oyy 


1 7 mo 




a 4 


S 7A1 


17 417 




ds 




8 7^8 


f 
T B 


= 1.0 






a 


1.022 


0.770 




a\ 


-0.108 


-0.291 




a 2 


1.045 


2.310 






1 IOC 


H lA 1 ^ 

- /. 34z 




(X 4 


A AOQ 


10 01^ 




cis 


7 1 AS 
-Z. IOJ 


A SS7 


f 


= 2.0 








a 


1.035 


0.772 




a\ 


-0.143 


-0.430 




a 2 


1.486 


3.754 




«3 


O.U54 


-12.003 




cx 4 


7 39^ 

/ .J/J 


1 7 SSA 




Q.S 


-j. /uo 


q nm 


f 
T B 


= 4.0 








a 


1.053 


0.770 






-0.169 


-0.261 




a 2 


1.667 


2.315 




«3 


-5.359 


-8.810 




a 4 


7.433 


13.870 




as 


-3.733 


-7.730 




= 8.0 








a 


1.068 


0.757 




ai 


-0.037 


-0.002 




a 2 


0.087 


-1.189 




«3 


-0.037 


4.209 




134 


0.225 


-4.765 




as 


-0.382 


1.136 
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Table B.50. Dust effects cor/'"", as in Table |B46l but in K 
band. 



exponential bulges 
(Sersic fits); K band 







Sapp 


n se " 






R, 


J 

T B 


= 0.1 








a 


1.006 


0.770 




a\ 


-0.011 


-0.032 




a 2 


n 1 7A 


n ^ 1 1 
U.jl 1 




a 3 


O 1Q7 

u. Jyz, 


1 0^7 




a 4 


U.Jl/7 


1 A*iS 
1 .tjj 




as 




-U.U7U 


J 
T B 


= 0.3 








ao 


1.007 


0.771 




»i 


-0.025 


-0.101 




a 2 


n 7Q7 


1 nno 
t.UUZ 




a 3 


U.70U 


^ A68 




04 


1 


4 879 




a S 


U.UJ / 


7 ^80 


J 
B 


= 0.5 








ao 


1.009 


0.771 




«i 


-0.036 


-0.104 




a 2 


U.4Z1 


1 n^7 
t.Uj / 




<i3 


1 AAA 


^ 7S7 




04 


7 nns 


S Al % 




as 


U.7UU 


7 777 


J 
B 


= 1.0 








ao 


1.012 


0.771 




ai 


-0.008 


-0.066 




a 2 


n 7ni 
U.ZU1 


n 7 1 7 
U. / 1Z 




03 


-u. /ui 


7 AAQ 
-Z.OOt' 




#4 


1.144 


4.074 




as 


U.J / 


7 177 


J 
T B 


= 2.0 








ao 


1.018 


0.772 




«i 


-0.022 


-0.127 




a 2 


U.4U/ 


1 ^ai 

t.JOt 




a 3 


1 SA7 

- 1 . JH- I 


S 0(17 




CI4 


7 ^A8 


7 A^ 




a S 


1 1 QQ 


^ 868 


J 


= 4.0 








ao 


1.028 


0.770 




ai 


0.004 


-0.036 




a 2 


O 7AQ 


U.JO J 




a 3 


-1.202 


-3.072 




a 4 


2.063 


5.606 




aj 


-1.144 


-3.358 




= 8.0 








ao 


1.043 


0.773 




a\ 


0.013 


-0.152 




a 2 


0.350 


1.078 




a 3 


-1.775 


-3.875 




CI4 


3.390 


6.184 




a 5 


-2.120 


-3.670 



Table B.51. Dust effects corr on the derived photometric pa- 
rameters of de Vaucouleurs bulges: effective radius and Sersic 
index. Results are listed as coefficients of polynomial fits a^ 
(Eq. IT4b at different and the effective wavelength of the B 
band. 



de Vaucouleurs bulges 
(Sersic fits); B band 









sen 






R, 


"app 




= 0.1 








a 


1.040 


3.471 




a\ 


0.006 


-0.072 




a 2 


-0.151 


0.598 




«3 


1.035 


-0.981 




«4 


-2.612 


-0.978 




as 


2.174 


1.375 


t'b 


= 0.3 








a 


1.041 


3.310 




a\ 


0.051 


0.042 




a 2 


-0.746 


-1.209 




«3 


3.683 


8.354 




«4 


-7.331 


-19.540 




«5 


5.060 


13.095 




= 0.5 








ao 


1.030 


3.220 




Cli 


-0.074 


- 




a 2 


0.854 


- 




«3 


-2.969 


- 




an 


3.018 


- 




«5 


0.274 


- 




= 1.0 








a 


1.095 


3.303 




ai 


-0.076 


-0.296 




a 2 


0.928 


3.450 




03 


-3.702 


-11.970 




CI4 


5.501 


14.094 




as 


-2.408 


-8.427 




= 2.0 








a 


1.126 


2.885 






- 


-0.581 




a 2 


- 


6.413 




a 3 


- 


-25.091 




fl4 


- 


27.521 




as 


- 


-11.171 


T'b 


= 4.0 








ao 








Cl[ 








a 2 








«3 








fl4 








as 






t'b 


= 8.0 








ao 








a 1 








a 2 








«3 








fl4 








as 
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Table B.52. Dust effects con 4 " 1 ", as in TableEH] but in V band. 



de Vaucouleurs bulges 
(Sersic fits); V band 







K a „„ 


sers 
,L app 






Ri 


J 


= 0.1 






a 


1.036 


3.481 




a\ 


0.005 


-0.120 




a 2 


-0.110 


1.271 




«3 


0. ;04 


A AC? 




a 4 


1 707 


A ^Q7 




as 


1 ^81 
1 Jo 1 


1 son 

1 .oUU 


f 


= 0.3 






a 


1.040 


3.351 




a\ 


0.033 


-0.095 




a 2 


-0.475 


0.704 




a 3 




n T7/i 
-U.J /4 




Q4 


-4. /J\J 






a S 


1 111 
J.J 1 1 


^ S^O 


f 
T B 


= 0.5 






ao 


1.029 


3.230 




a\ 


0.083 


0.082 




a 2 


-1.228 


-1.837 






o.Ulo 


11 1 1 A 

1 1. /14 




an 


1 1 AS8 


OA 




a S 


7 SSA 


1 K AI A 

1 0.OIH- 


f 
T B 


= 1.0 








ao 


1.002 


3.301 




a\ 


0.118 


-0.187 




a 2 


-0.085 


2.236 




ai 


U.JVJf 


-o.U/ 1 




"4 




11.552 




"3 




-7.655 


J 

B 


= 2.0 






ao 


1 haa 


T OCA 
J. Zoo 




a\ 


n rw. 1 


n TC7 




a 2 


-U. jUo 


1 AQ7 




ai 


n Ann 
U.OU9 






"4 


0.581 








-0.962 




J 
T B 


= 4.0 








ao 








a\ 








a 2 








ai 








a 4 








as 






r< 


= 8.0 








a 








a\ 








a 2 








ai 








a 4 








as 







Table B.53. Dust effects corr du! ", as in TableEIU but in I band. 



de Vaucouleurs bulges 
(Sersic fits); I band 







Hgpp 


ser.i 
"app 






R 


/ 

T B 


= 0.1 






a 


1.024 


3.490 




ai 


0.041 


-0.062 




a 2 


-0.543 


0.552 




ai 


1 AZ1 


-1.U3 / 




a 4 


A 487 


O 7HA 
-U. /UO 




as 


O 87A 
Z.o /H- 


1 9^8 
1 .Zjo 


f 
T B 


= 0.3 








ao 


1.025 


3.370 




ai 


0.018 


0.021 




a 2 


-0.201 


-0.433 




ai 


U. foj 


z.o92 






1 ^OA 


S 88S 






fl QAA 


j.jjU 


f 
T B 


= 0.5 








ao 


1.028 


3.340 






0.011 


-0.102 




a 2 


-0.130 


2.406 




ai 




1 Q QOA 
-1 J.OZO 




a 4 


1 1 1 9 
- 1 .Z1Z 


Zj.jjo 




as 


1 1 rn 

1 .IUj 


1 S AzL8 


f 
T B 


= 1.0 






a 


1.022 


3.143 




a\ 


0.027 


-0.284 




a 2 


-0.436 


2.664 




ai 


Z.JO I 


O, /lo 




a 4 


-5.260 


0.309 




as 


4.117 


3.877 


f 
T B 


O A 








a 


ft QS 1 

U.70 1 


J.ZU1 






V.ZOj 


n 1 no 
-U. 1UZ 




a 2 


^oq 

-u. juy 


n ^7^ 
U.J /j 




Cli 


U.383 


U.JzU 








-3.262 




d= 




0.292 


J 
T B 


= 4.0 

ao 








Cl[ 








a 2 








ai 








a 4 








as 








= 8.0 








a 








ai 








a 2 








ai 








fl4 








as 
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Table B.54. Dust effects cor/'"", as in TableESU but in J band. 



de Vaucouleurs bulges 
(Sersic fits); J band 







Rapp 


,L app 






Ri 


J 


= 0.1 






a 


1.011 


3.460 




a\ 


-0.002 






a 2 


0.013 






a 3 


0.024 






a 4 


O 9 AO 
-U.Z^fU 






0} 






f 


= 0.3 






a 


1.000 


3.348 




a\ 


0.050 






a 2 


-0.553 






O3 


i ion 






04 


-j.ol 1 






a 5 


Z.jO / 




f 
T B 


= 0.5 






ao 


0.997 


3.310 




a\ 


0.136 


— 




a 2 


-1.438 


— 




O3 


^ TOO 






04 


-0.4HO 






a 5 


A 70S 
4. lyo 




f 
T B 


= 1.0 








ao 


1.002 


3.235 




a\ 


0.144 


-0.387 




a 2 


-1.544 


3.685 




03 


j.yZU 


-11.3/5 




04 


Q Aflfl 
-7.OUU 


1 1 QQO 

U.77U 




05 


D. /UU 


A C\(YX 


f 
T B 


= 2.0 






a 


1.014 


3.081 




a\ 


0.037 


-0.036 




a 2 


-0.347 


-0.372 




03 


I.Zoj 


A A C\£. 




u 4 


-2.352 


-10.317 






1.921 


5.965 


J 
T B 


= 4.U 






Oq 


1 . 1 1 Z 


T. 77A 




0\ 


H H7A 


-U.104 




a 2 


-U.14D 


T A 1 1 




O3 


-0.209 


5.554 




04 


1.412 


2.182 




O5 


-0.508 


-7.747 


r< 


= 8.0 








Oq 








Ol 








a 2 








03 








04 








05 







Table B.55. Dust effects corr dust , as in Table flOTI but in K band. 



de Vaucouleurs bulges 
(Sersic fits); K band 







Hgpp 


sen 
app 






R 


/ 

T B 


= 0.1 






a 


1.010 


3.439 




ai 


-0.002 


— 




a 2 


0.064 


— 




03 


n 111 






CI4 


n ss7 












f 
T B 


= 0.3 








a a 


0.992 


3.359 




ai 


0.008 






a 2 


-0.082 






a 3 


n mi 
Vj.51 5 






(Z4 


n Slfl 
-U.olU 






a 5 


U.OJ 1 




f 
T B 


= 0.5 








a 


0.985 


3.330 






0.017 


— 




a 2 


-0.205 






a 3 








CI4 


1 ST^ 








1 ^ 1 ^ 




f 


= 1.0 






a 


0.986 


3.301 




a\ 


0.070 


— 




a 2 


-0.804 








j.Zy4 






0.4 


S ASS 






0.5 


J. 4*7 1 




/' 
T B 


= 2.0 








a 


0.998 


3.234 




a\ 


0.125 






a 2 


-1.441 






«3 


j.o9U 






Q.4 


Q QQ7 
-7.77Z 






Q.5 


A OzLO 




f 
T B 


= 4.0 








a 


1.090 


3.350 




Cli 


0.153 


3.239 




a 2 


— 


-28.937 




«3 




1 12.177 




fl4 




-173.207 




as 




89.894 




= 8.0 








a 


1.095 


3.292 




ai 


0.204 


2.851 




a 2 




-26.095 




a 3 




104.732 




a.4 




-172.223 




«5 




95.467 
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Table B.56. Dust effects corr 4 ™' on the effective radius of de 
Vaucouleurs bulges. Results are listed as coefficients of polyno- 
mial fits aj (Eq. [T4j at different r£ and the effective wavelength 
of the B band. 



de Vaucouleurs bulges 
(de Vaucouleurs fits) 
Bband 













ft 




= 0.1 






a 


1.032 




a\ 


- 




a 2 


- 




«3 


- 




a 4 


- 




as 


- 




= 0.3 






a 


1.058 




a\ 


0.026 




a 2 


-0.673 




«3 


4.281 




a 4 


-7.875 




a 5 


4.756 




= 0.5 






ao 


1.085 




«l 


0.131 




a 2 


-2.090 






10.459 




a 4 


-19.227 




as 


12.454 


r' B 


= 1.0 






ao 


1.103 




«l 


0.249 




a 2 


-4.402 






25.009 




a 4 


-50.839 




as 


36.672 


r' B 


= 2.0 






a 


1.361 




a\ 


0.155 




a 2 


-1.500 




«3 


6.354 




a 4 


-5.392 




as 


4.735 


r{ 


= 4.0 






ao 






»i 






a 2 












a 4 






as 




' B 


= 8.0 






ao 






»i 






a 2 






Q3 






a 4 






«5 





Table B.57. Dust effects corr dust , as in Table l536l but in V band. 



de Vaucouleurs bulges 
(de Vaucouleurs fits) 
Vband 





M*pp 




= 0.1 






ao 


1.025 




a i 






a 2 






«3 






a 4 






as 






= 0.3 






ao 


1.049 




A] 


-0.032 




a 2 


U.U/j 




a 3 


1 .zuz 




fl 4 


-j.yjj i 






1 1 so 

Z.107 




= 0.5 






a 


1.077 




ai 


0.054 




fl 2 


-U.yjj 




a 3 


4.80O 




fl 4 


7 SAO 
- / .oOU 




«5 






= 1.0 






a 


1.092 




a. 


0.192 




a 2 


-2.5/0 




a 3 


10.123 




a 4 


-14.938 




«5 


8.621 




= 2.0 






a 


1.ZID 




a. 






a 2 


3.183 




"3 


-7.006 




a 4 


7.785 




a 5 


-0.532 




= 4.0 






«o 






ai 






a 2 






fl3 






a 4 






«5 






= 8.0 






a 






a i 






a 2 






«3 






a 4 






a 5 
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Table B.58. Dust effects corr* 1 "", as in TableESU but in I band. 



de Vaucouleurs bulges 
(de Vaucouleurs fits) 
I band 





R«pp 
Ri 




= 0.1 






ao 


1.013 




«l 






a 2 






a 3 






a 4 






as 




r< 


= 0.3 






ao 


1.032 




a\ 


-0.021 




a 2 


U. 1UZ 




a 3 


H ACM 




a 4 


1 HQS 




as 


n i 1 i 
u. i iz 


r' B 


= 0.5 






ao 


1.058 




a\ 


0.027 




a 2 


n Ton 




a 3 






a 4 


1 Asn 

- 1 .OoU 




as 




r{ 


= 1.0 






ao 


1.092 




a\ 


0.076 




a 2 


1 1 C 1 

-1.131 




a 3 


5.113 




04 


-7.487 




as 


3.930 




= 2.0 






ao 


1 1 nc 
I.IUj 




a\ 






a 2 


-0.4/ J 




a 3 


26.449 




a 4 


-41.819 




as 


24.295 




= 4.0 






ao 






a\ 






a 2 






a 3 






a 4 






as 






= 8.0 






«o 






«i 






a 2 






a 3 






a 4 






as 





Table B.59. Dust effects cor/'"', as in Table IQfSl but in J band. 



de Vaucouleurs bulges 
(de Vaucouleurs fits) 
J band 





R, 




= 0.1 








1.005 




a i 






a 2 






a 3 






a 4 






as 






= 0.3 






ao 


1.008 




A] 


0.008 




a 2 


-U.ZZ4 




a 3 


1 11 A 
Y.I /4 




fl4 






«5 


9 1^1 
Z. 1 j 1 




= 0.5 






a 


1.017 




ai 


0.178 




fl 2 


-z.l 




a 3 


C f^77 




fl4 


1 ^ All 






7 9^1 




= 1.0 






a 


1.043 




a. 


0.416 




a 2 


-4. / /S 




a 3 


18.737 




a 4 


-28.821 




as 


15.516 




= 2.0 






a 


1 . 1U1 




a. 


u.tyz 




a 2 


-3.3U1 




a 3 


15.213 




fl4 


-24.238 






13.756 




= 4.0 






«0 






ai 






a 2 






a 3 






a 4 






as 






= 8.0 






a 






a i 






a 2 






a 3 






a 4 






as 
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Table B.60. Dust effects con 4 " 1 ", as in Table|B36l but in K band. 



de Vaucouleurs bulges 
(de Vaucouleurs fits) 
Kband 





K app 
Ri 




= 0.1 






ao 


0.993 




«l 






a 2 






a 3 






a 4 






"5 




r< 


= 0.3 






ao 


0.994 




a\ 


-0.027 




a 2 


U.214 




a 3 


-U.Ujj 




a 4 


n Am 

-U.OU1 




as 


n ^ 1 


r' B 


= 0.5 






ao 


0.999 




a\ 


-0.003 




a 2 


-U.U40 




a 3 


n C7 1 




a 4 


1 QSS 

-1.7JO 




as 


1 Old 


r{ 


= 1.0 






ao 


1.005 




a\ 


0.159 




a 2 


-1.030 




a 3 


7.242 




04 


-10.986 




as 


5.819 




= 2.0 






ao 


1 n^Q 




a\ 


U.UjU 




a 2 


q no 1 
-3.U21 




a 3 


13.898 




a 4 


-22.302 




as 


12.164 




= 4.0 






ao 






a\ 






a 2 






a 3 






a 4 






as 






= 8.0 






«o 






«i 






a 2 






a 3 






a 4 






as 





